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Description 

SUBSTITUTED BETA-CARBOLINES KITH IKB-KINASE IHHIBITlllG ACTIVITy 

5 The invention relates to novel substituted beta-carbdiines. a process for their 
preparation and use thereof as pharmaceuficals. 

United States Patent 4.631.149 discloses beta-carbolines useful as antiviral, 
antibacterial and antitumor agents. United States Patent 5.604.236 discloses 
10 beta-carbdine derivatives containing an acidic group, useful as thromboxane 
syntheses inhibitors. 

NFkB is a heterodimeric transcription factor which can activate a large number 
of genes which code, inter alia, for proinflammatory cytokines such as IL-1 . 
IL-2. TNFa or IL-6. NFkB is present in the cytosol of ceHs. building a complex 

1 5 with its naturally occurring inhibitor IkB. The stimulation of cdls, for example by 
cytokines, leads to the phosphorylation and subsequent proteolytic 
degradation of IkB. This proteolytic degradation leads to the activation of 
NFkB. which subsequently migrates into the nucleus of the cell and there 
activates a large number oif proinflammatory genes. 

20 In disorders such as rtieumatoid arthriUs (in the case of inflammation). 

osteoarthritis, asthma, cardiac infarct. Alzheimer's disease or atherosclerosis. 
NFkB is activated beyond the nonnal extent. Inhibition of NFIcB is also of 
benefit in cancer therapy, since it is employed there for the reinforcement of 
the cytostatic therapy. It was possible to show that phamiaceuticals such as 

25 glucocorticoids, salicylates or gold salts, which are employed in rheumatic 
therapy, inten/ene in an inhibitory manner at various points in the NFkB- 
activating signal chain or interfere directly with the transcription of the genes. 
The first step in the signal cascade mentioned is the degradation of IkB. TNs 
phosphorylation is regulated by the specific IkB kinase. To date, no inhibitors 

30 are known which specifically inhibit IkB kinase. 

In the attempt to obtain active compounds for the treatment of rheumatoid 
arthritis (in the case of inflammation), osteoarthritis, asthma, cardiac infarct. 
Alzheimer's disease, carcinomatous disorders (potentiation of cytotoxic 
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therapies) or atherosclerosis, it has now been found that the benzimldazoles 
according to the invention are strong and very specific inhibitors of IkB kinase. 

The invention therefore relates to the compounds of the formula I 



(0 



and/or a stereoisomeric form of the compounds of the formula I and/or a 
physiologically tolerable salt of the compounds of the formula I. 
where Be. B/. Be and B9 are independently selected from the group consisting 
of carbon atom and nitrogen atom, where Be. B7. Be and B9 together are no 
1 0 more than two nitrogen atoms at the same time; wherein 
in case a) 

the substituents R\ and independently of one another are 

1.1. hydrogen atom, 

1.2. halogen, 
15 1.3: -CN, 

1.4. -COOH, 

1.5. -NO2. 

1.6. -NH2, 

1 .7. -0(Ci-Cio)-alkyi. vyherein alkyi is unsubstituted or mono- to 
20 penta- substituted independently of one another by 

U.I phenyl, which is unsubstituted or mono- to penta- 
substituted by halogen or -CHCi-C4)-alkyl, 

1.7.2 halogen, 

1.7.3 -NH2, 
25 1.7.4 -OK 

1.7.5 -COOR^®. wherein R^^ Is hydogen atom or -(CrC,o)-atkyl. 

1,7.7 -S(0)y-R^^ . wherein y is zero, 1 or 2, R'^ is -(C1-C10)- 
alkyl. phenyl, which is unsubstituted or mono- to penta- 
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substituted as defined for substituents under 1 .7.1 to 
1.7.1 1. amino or -NCR^^h. 

wherein is independently of one another hydrogen 
atom, phenyl. .(C-CioValkyl. -C(0)-(Ci-C7}-alkyl. -C(0)- 
5 phenyl. -C(0)-NH-(Ci-C7)-alkyl. .C(0)-0-phenyl. -C(0)- 

NH-phenyl. -C(OH5-{Ci-C7)-alkyl. 
-S(0VR". wherein R" and y are as defined above, 
and wherein alkyi or phenyl in each case are 
unsubstituted or mono- to penta- substituted 
10 independently of one another as defined under 1 ,7.1 to 

1.7.11 above, or 

R^^ together with the nitrogen atom to which it is bonded 
form a heterocyde having 5 to 7 ring atoms, 

1.7.8 -O-phenyl, wherein phenyl is unsubstituted or mono- to 
-1 5 penta- substituted independently of one another as 

defined under 1 .7.1 to 1 .7.1 1 above. 

1 .7.9 a radicale selected ft-om pyn^olidine. tetrahydropyridine, 
prperidine, piperazine, imidazoline, pyrazolidine, furan, 
morpholine. pyridine, pyridazine. pyrazine, oxolan. 

20 imidazoline, isoxazolidine. 2-isoxazoline, isothiazolidine. 

2-isothiazoline, thiophene or thiomorpholine, 

1.7.10 -{C3-C7)'Cycioalkyt or 

1.7;11 =o. 

1 .8. -N{R")2. wherein R^^ is as defined in 1 .7.7 above. 

25 1 .9. -NH-C(0)-R'^ wherein R^' is 

1,9.1 a radicale selected from pyrrolkJine. tetrahydropyridine, 
piperidine, piperazine. imidazoline, pyrazolidine. furan, 
morpholine. pyridine, pyridazine. pyrazine, oxolan, 
imidazoline, isoxazolidine. 2-isoxazorine. isothiazolidine. 

30 2-isothiazoline, thiophene or thiomorpholine. 

wherein said radical is unsubstittrted or mono- to penta- 
substituted independently of one another as defined 
under 1.7.1 to 1.7.11 above. -CFs, benzyl or by -(Ci-Cto)- 
alkyl. wherein alkyl is mono to tri- substituted 
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independently of one another as defined under 1.7.1 to 
1.7,11 alKJve. 

1 .9.2 -(CrCio)-alkyl. wherein alkyi is unsubstituted or mono- to 
pentia- substituted independently of one another as 

5 defined under 1.7.1 to 1.7.11 above or by -O-(Ci-Cic)- 

alkyl. wherein alkyi is unsubstituted or mono- to penta- 
substttuted independently of one another as defined 
under 1 .7.1 to 1 .7. 1 1 above, 

1.9.3 -(C3-C7)-cycloalkyl. 

10 1,9.4 -N(R'^)2, wherein R" is as defined in 1.7.7 above, or 

1 .9.5 phenyl, wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above, by -0-(Ci-Cio)-alkyl, 
by -CN. by -CF3. by -(Ci-Cio)-aikyl. wherein alkyi is mono 

15 to tri- substituted independently of one another as 

defined under 1.7.1 to 1.7,11 above or two substituents 
of the phenyl radical form a dioxolan ring . 

1.10. -S(OVR^^ . vvherein R^* and y are as defined in 1 .7.7 above. 

1.1 1 . -C(0)-R^^ wherein R^^ is phenyl or -(Ci-C7)-alkyl. wherein alkyi 
20 or phenyl are unsubstituted or mono- to penta- substituted 

independently of one another as defined under 1.7.1 to 1.7.1 1 
above. 

1 .1 2. -C(0)-0-R^^. wherein R^^ is as defined in 1 1 . above. 

1.13. -{Ci-Cio)-atkyl, wherein alkyi is unsubstituted or mono- to penta- 
25 substituted independently of one another as defined under 1 .7.1 

to 1:7.11 above. 

1.14. -O-CCi-CeValkyl-CKCi-Cey^lkyl, 

1.15. -0-(Co-C4)-alkyKC3-C7)-cycloalkyl. 

1 .16. -(Ci-C4)-alkyl-N(R^^)2. wherein R^^ is as defined in 1 .7.7 above 
30 1.17. -CFa or 

1.18. -CFr<;F3. 

R* is 1 . -(Ci-Cto)-alkyl, wherein alkyi is mono- to penta- substituted 
independently 

of one another as defined under 1.7.1 to 1.7.11 above, 
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-CF3. 

-CFrCFa. 

-CN, 

-S(0)y-R^^ . wherein R^^ and y are as defined in 1 .7.7 above. 

-C)-(C,-Cio)-alkyl. wherein alkyi is mono- to penta- substituted 
independently of one another by 

7.1 phenyl, which is unsubstituted or mono- to penta- 
substituted by halogen or -0-(Ci-C4)-alkyl, 

7.2 halogen, 

7.3 -NHj, 

7.4 -OH, 

7.5 -COOR^®, wherein R^^ is hydogen atom or -(Ci-Cio)-alkyl. 

7.6 -NO2. 

7.7 -S(0)y-R** , wherein y is zero, 1 or 2, R^^ is -(C1-C10)- 
alkyt. phenyl, which is unsubstituted or mono- to penta- 
substituted as defined for substituents under 1.7.1 to 
1.7.11, amino or -N(R")2. 

wherein R" is independently of one another hydrogen 
atom, phenyl, -(Ci-Cio)-alky!. -C(0>.(C,-C7)-alkyl. -C(0)- 
phenyl. .C{0)-NH-(Ci-C7)-alkyl. ^C(0)-0-phenyl, -C(0)- 
NH-phenyl, -C(0)-0-(Ci-C7)-alkyI, -S(0)y-R'^ wherein 
R^* and y are as defined above, 
and wherein alkyI or phenyl in each case are 
unsubstituted or mono- to penta- substituted 
independently of one another as defined under 1.7.1 to 
1.7.11 above, or 

R^^ together vwth the nitrogen atom to which it is bonded 
form a heterocycle having 5 to 7 ring atoms, 

7.8 -0-phenyl. wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above. 

7.9 a radicale selected from pyn-olidine. tetrahydropyridine, 
piperidine. piperazine, imidazoline, pyrazdidine. furan. 
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morpholine. pyridine, pyridaane, pyrazine, oxolan. 
imidazoline, isoxazoHdine. thiophene, 2-isoxazoline. 
isolhiazolidine. 2-isothiazoline, or thiomorpholine. 

7.1 0 -{C3-C7)-cydoalkyl or 

7.11 =0, 

-N(R^')2, wherein R^^ is independently of one another hydrogen 
atom, phenyl. .{Ci-C,o)-aikyl, -C(0)-phenyl. -C(0)-NH-(C,-C7)- 
alkyl, 

-C(OHCt-Cio)-alkyl, -C(0)-0-phenyi. -C(0}-NH-phenyl. -C(0)- 
0-(Ct-C7)-alky!. -S(0)y-R^^ wherein R'* and y are as defined 
above. 

and wherein alkyi or phenyl in each case are unsubstituted or 

mono- to penta- substituted independently of one another as 

defined under 1 .7,1 to 1 .7.1 1 above, or 

R" together with the nitrogen atom to which it is bonded forni a 

heterocycle having 5 to 7 ring atoms, 

.NH-C(0)-R^^ wherein R^* Ss 

9.1 a radicale selected from pyrrolidine, tetrahydropyridine. 
piperidine, piperazine. imidazoline, pyrazolidine, furan. 
morpholine, pyridine, pyridazine, pyrazine, oxolan. 
imklazonne, isoxazolidine, 2-isoxazoline, isothiazolldine, 
2-isothiazoline, thiophene or thiomorpholine. 
wherein said radical is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
under 1.7,1 to 1.7.11 above, -CF3, benzyl or by -(C1-C10)- 
alkyl, wherein alkyI is mono to tri- substituted 
independently of one another as defined under 1 .7.1 to 
1.7.11 above. 

9.2 -(Ct-Cio)-alkyl. wherein alkyI is mono- to penta- 
substituted independently of one another as defined 
under 1.7.1 to 1.7.11 above or by -0(Ci-Cio)-alkyl, 
wherein alkyI is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
under 1 .7.1 to 1 .7.1 1 above. 
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9.3 -(Cs-C/Kydoalkyl. 

9.4 -N(R'^)2. wherein R'^ is as defined in 1 .7.7 above 
provided that 

-N(R^^)2is not-NH2, or 
5 9.5 phenyl, wherein phenyl is unsubstituted or mono- to 

penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.1 1 above, by •(>(CrC,o)-alkyl. 
by -CN, by -CF3. by -{Ci-Cio^alkyl. wherein alky! is mono 
to tri- substituted independently of one another as 
10 defined under 1 .7.1 to 1 .7.1 1 above or two substituents 

of the phenyl radical form a dioxolan ring . 
10-. -C(O^R'^ wherein R'^ is phenyl or .(C,-C7)-alkyl. wherein alkyi 
or phenyl are mono- to penta- substituted independently of one 
another as defined under 1.7.1 to 1.7.11 above. 
15 11. .C(0)-0-R^^. wherein R^^ is as defined in 1 0. above, 

12. -0-(Ci-C6)-alkyi-0<(Ci-C6)-alkyl, 

13. -0(C<,-C4)-alkyKC3-C7)-cydoalkyl or 

14. -{Ci-Cd)-alkyl-N(R'^)2. wherein R^^ is as defined in 1 .7.7 above. 
R^ is 1 . a hydrogen atom. 

20 2. -(Ci-C,o)-alkyi, wherein alkyI is unsubstituted or mono- to penta- 

substituted independently of one another as defined under 1 .7.1 
to 1 .7.4 above. 

3. -C(0)-R^ wherein R^ is 

•NH2. -(Ci-Cio)-alkyl. wherein alkyI is unsubstituted or 
25 mono- to penta- substituted independently of one another 

as defined under 7.1 to 7.4. or -N(R'^)2 . wherein R'^ is as 
defined in 1 .7.7 above, or 

4. -S(0)2-R®, wherein R® is as defined In 3. above, or 

R^ and R* together with the atom to which they are bonded form a 
30 heterocycle, or 

R^ and R^ together with the atom to which they are bonded form a 

heterocycle containing an additional oxygen atom in the ring and 
R^ R^ and R* independently of one another are hydrogen atom or methyl, or 
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in case b) 

the substituents R\ and independently of one another are as 
5 defined under 1.1 to 1 .18 in case a) above, 

R^is 1. -CF3. 

2. -CFz-CFa, 

3. -CN, 

4. -COOH. 
10 5. -NO2. 

6. -NH2. 

7. -0-{Ci-Cio)-alkyl, wherein alkyi is mono- to penta substituted 
independently of one another by 

7.1 phenyl, which is unsubstituted or mono- to penta- 
15 substituted by halogen or -0-(Ci-C4)-alkyl, 

7.2 halogen, 

7.3 -NH2. 

7.4 -OH. 

7.5 -COOR^^ wherein R^^ is hydogen atom or -(C,-Cio)-alkyl, 
20 7.6 •NO2. 

7.7 -S(0)y-R'^ , wherein y is zero, 1 or 2. R^^ is -(C1-C10)- 

alkyI, phenyl, which is unsubstituted or mono- to penta- 
substituted as defined for substituents under ^JA to 
1.7.11. amino or •N{R'^)2, 

25 wherein R" is independently of one another hydrogen 

atom, phenyl. -(C,-C,o)-alkyl. -C(OHCi-C7)-alkyl. -C(0)- 
phenyl. -qOVMH-CCi-Crhalkyl. -C(0)-0-phenyl, -C(0)- 
NHi)henyl. -C(0K>-(CrC7)-alkyl. -S(0)y-R'*. wherein 
R*^ and y are as defined above, 

30 and wherein alkyI or phenyl in each case are 

unsubstituted or mono- to penta- substituted 
independently of one another as defined under 1.7.1 to 
1.7.11 above, or 
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R" together with the nitrogen atom to which it is bonded 
form a heterocycle having 5 to 7 ring atoms. 

7.8 -Ophenyl. wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above. 

7.9 a radicale selected from pyrrolidine, tetrahydropyridine. 
piperidine, piperazine. imidazoline, pyrazolidine, furan. 
morpholine, pyridine, pyridazine, pyrazine, oxolan. 
imidazoline, isoxazolidine. 2-isoxazoline, isothiazofidine, 
2-isothiazoline. thiophene or thiomorpholine, 

7.10 -{Ca-CTVcydoalkyl or 

7.11 =0. 

-N{R^^)2, wherein R^^ is as defined in 1.7.7 above. 
-NH-C(0)-R^^ wherein R^^ is 

9.1 a radicale selected from pyn-olidine. tetrahydropyridine, 
piperidine. piperazine, imidazoline, pyrazolidine. furan. 
morpholine. pyridine, pyridazine, pyrazine. oxolan. 
imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine, 
2-isothiazoline. thiophene or thiomorpholine, 

wherein said radical is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
under 1 .7.1 to 1 .7.1 1 above, -CF3. benzyl or by -(CrCto)- 
alkyi, wherein alkyi is mono to tri- substituted 
Independently of one another as defined under 1.7.1 to 
1J.11 above. 

9.2 -(Ci-Cio)-alkyl, wherein alkyi is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7,1 to 1.7.11 above or by -O-(Ci-Cio)- 
alkyi. wherein alkyi is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
under 1.7.1 to 1.7.11 above. 

9.3 -(C3-C7)-cycloalkyl. 

9.4 -N(R")2. wherein is as defined in 1 .7.7 above, or 
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9.5 phenyl, wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above, by -0-(Ci-Cio)-alkyl, 
by-CN, by -CF3, by •(Ci-Cio)-alkyl, wherein alkyi is mono 
5 to tri- substituted independently of one another as 

defined under 1.7.1 to 1.7.1 1 above or two substituents 
of the phenyl radical form a dtoxoian ring . 

10. -S(0)y-R^* , wherein R^* and y are as defined in 1 .7.7 above, 

1 1 . -C(0)-R^^ wherein R^^ is phenyl or -(CrC7)-alkyl, wherein alkyI 
10 or phenyl are unsubstituted or mono- to penta- substituted 

Independently of one another as defined under 1.7.1 to 1 .7.1 1 
above. 

1 2. -C(0)-0-R^^, wherein R^^ is as defined in 1 1 . above, 

13. -(Ci-Cio)-alkyl, wherein alkyf is unsubstituted or mono- to penta- 
1 5 substituted independently of one another as defined under 1 .7.1 

to 1.7.11 above, 

14. -0-(Ci-C6)-alkyl-0-(Ci-C6)-aikyl, 

15. -0-(Co-C4)-alkyl-{C3-C7)-cydoalkyl or 

16. -(CrC4)-alkyl-N(R^^)2. wherein R" is as defined in 1 .7.7 above, 
R^ is as defined as R^ in case a) sbove, 

R®. R^ and R® independently of one another are hydrogen atom or methyl. 

Prefeaed are compounds of fomiula I, wherein in case a) 
Be, B7. Be, and B9 are each a cart)on atom, 

R\ R^ and R^ independently of one another are hydrogen atom, halogen, 

cyano, nitro, amino. -0-(Ct-C7)-alkyl. wherein alkyI is unsubstituted or 
substituted by phenyl. 
-CF2-CF3. -CF3. -NCR^, 

wherein R^' is independently of one another hydrogen atom. 
•(CrC7)-alkyl, phenyl, -C(OH)benyl. -C{0)-pyridyl. -C(0)-NH- 
phenyl, .C(0)-0-phenyI, -C(0>-a(Ci-C4)-alkyl or -CCOHCi-Cy)- 
alkyi. wherein alkyI, pyridyl or phenyl are unsubstituted or mono- 
to tri- substituted independently of one another as defined under 
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1 .7.1 to 1 .7.11 . or R'* together \wth the nitrogen atom to which it 
is bonded form a heterocyde having 5 to 7 ring atoms. 
S(0)y-R". 

wherein y is zero. 1 or 2. and R'" is -(C,-C,o)-alkyl. phenyl. 
5 which is unsubstituted or mono- to penta- substituted as defined 

for substituents under 1.7.1 to 1.7.11. amino or -N(R")2. 
wherein R'" is as defined above, 
wherein alkyl is unsubstituted or mono- to tri- substituted 
independently of one another as defined under 1 .7.1 to 1 .7.1 1 . 

10 or 

-C{0)-0-R". wherein R" is as defined above, 
R^ is cyano. amino, -0-(C,-C7)-alkyl. wherein alkyl is substituted by phenyl; 

-CFrCFj. -CFa. -N(R")2. 

wherein R'" is independently of one another hydrogen atom. 
15 -(C,^7)-alkyl. phenyl. -C(0)-phenyl. -C(0)-pyridyl. -C(0)-NH- 

phenyl. -C{0)-0-phenyl. -C{0>0-(C,-C4)-aikyl or -C(0)-(C,-C7)- 
alkyl, wherein alkyl. pyridyl or phenyl are unsubstituted or mono- 
to tri- substituted independently of one another as defined under 
1 .7.1 to 1 .7.1 1 . or r'* together with the nitrogen atom to which it 
20 is bonded form a heterocyde having 5 to 7 ring atoms. 

S(0)y-R'*. 

wherein y is zero. 1 or 2. and R'* is -(C,-C,o)-alky». phenyl, 
which is unsubstituted or mono- to penta- substituted as defined 
for substituents under 1.7.1 to 1.7.11. amino or-N(R")2. 
25 wherein R^' is as defined above, 

wherein alkyl is unsubstituted or mono- to tri- substituted 
independently of one another as defined under 1 .7.1 to 1 .7.1 1 . 



or 



-C(d)-0-R^^. wherein R" is as d^ned above. 
30 R\ and R" independently of one another are hydrogen atom or methyl, and 
R' is as defined in daim 1. 
or in case b) 

the substituents R\ R' and R* independehUy of one another are 
hydrogen atom, halogen, cyano. nitro. amino. -0-(C,-C7)-alkyl. wherein 
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alkyi is unsubstituted or substituted by phenyl, 
-CF2-CF3, -CF3, 'H{R%. 

wherein R^® is independently of one another hydrogen atom. 
-(Ci-Cr^alkyl, phenyl. -C(0)-phenyl. .C(0)-pyridyl, -C(0)-NH- 
5 phenyl. -C(0)-aphenyl. -C(0)-0-(Ci-C4)-alkyl or -C(OMCi-C7)- 

alkyl, wherein alkyI, pyridyl or phenyl are unsubstituted or mono- 
to Iri- substituted independently of one another as defined under 
1 .7. 1 to 1 .7. 1 1 , or R^® together with the nitrogen atom to which tt 
is bonded form a heterocyde having 5 to 7 ring atoms. 

10 S{0)yR". 

wherein y is zero. 1 or 2. and R'^ is •(Ci-Cio)-alkyl. phenyl, 
which is unsubstituted or mono- to penta- substituted as defined 
for substituents under 1 .7.1 to 1 .7,1 1. amino or -N(R^®)2, 
wherein R^® is as defined above, 

1 5 wherein alkyl is unsubstituted or mono- to tri- substituted 

independently of one another as defined under 1 .7:1 to 1 .7.1 1 . 
or 

-C(0)-0-R^^ wherein R^^ is as defined above, 
rs cyano, nitro. amino. -0-(Ci-C7)-alkyl. wherein alkyl is substituted by 
20 phenyl; 

-CF2-CF3.-CF3.-N(R^V 

wherein R^® is independently of one another hydrogen atom, 
-(CrCyValkyl. phenyl, -C(0)-phenyl. -C{0)-pyridyl. -C(0)-NH- 
phenyl, -C(0)-0-phenyl. .C(0)-0-(C,-C4)-alkyl or -C(0)-(Ci-C7)- 
25 alkyl. wherein alkyl, pyridyl or phenyl are unsubstituted or mono- 

to tri- substituted independently of one another as defined under 
1.7.1 to 1.7.11. or R^® together with the nitrogen atom to which It 
Is bonded form a heterocyde having 5 to 7 ring atoms, 

S(OVR^ 

30 wherein y is zero. 1 or 2, and R^^ is -(Ci-Cio)-alkyl, phenyl, 

which is unsubstituted or mono- to penta- substituted as defined 
for substituents under 1 .7.1 to 1 .7.1 1 . amino or -N(R*®)2. 
wherein R^® is as defined above. 



wo 01/68648 



PCT/EPOI/02237 



13 

wherein alkyl is unsubstituted or mono- to tri- substituted 
indeperwJently of one another as defined under 1 .7. 1 to 1 .7.1 1 . 
or 

-C(0)-0-R". wherein R" is as defined above. 
5 R*. R' and R' independently of one another are hydrogen atom or methyl, and 
R* is as defined above. 



Even more preferred are compounds of formula (II) 




(II) 



10 

and/or a stereoisomeric form of the compound of the formula II and/or a 
physiologically trterable salt of the compound of the fomnula II. wherein; 
R' and R^ are independently of one another hydrogen atom, halogen, cyano. 
amino. -<MC,-C4)-alkyl. nitrO. ^3. -CFrCF,. -S(0VR". wherein y is 1 or 2. 
15 R" is amino. -(Ci-CyMkyl or phenyl, which is unsubstituted or mono- to tri- 

substituted as defined for substituents under 1.7.1 to 1.7.1 1 above. 
.N(R'*)2, wherein R'' is independenUy of one another hydrogen atom 

-(Ci-C7)-alkyl-C(0)-{C,-C7)-alkyl. -C(0)-phenyl. -C{0)-pyridyl. 

-C(0)-NH-(C,-C4)-alkyl. -C(0)-d-phenyl. -C(0>-0-(Ci-C4)-alkyl-or 
20 -{C,-Cio)-alkyl. wherein pyridyl. alkyl or phenyl are unsubstituted or 

mono- to tri- substituted independently of one another as defined under 

1.7.1 to 1.7.11. or 

R'* together vwith nitrogen atom to w^hich it is bonded form 
a heterocyde having 5 to 7 ring atoms. 
25 R' is cyano. amino. -0-(C,-C4)-alkyl. nitro. -CF3. -CFa-CFs. -S(0)y-R'\ 
wherein y is 1 or 2. R'* is amino. -(C,-C7>-alkyl or phenyl, which Is 
unsubstttuted or mono- to tri- substituted as defined for substituents 
under 1.7.1 to 1.7.11 above. 
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-N(R^®)2, wherein R^® is independently of one another hydrogen atom. 
-(CrC7)-alkyl-C(0)-(CrC7)-alkyl, -CCOVphenyl. .C(0)-pyridyf. 
-C(0)-0-phenyi, -C{0).NH.(Ct-C4)-alkyl. -C(0)-0-{Ct-C4)-alkyl or 
-(C,-Cio)-alkyl. wherein pyridyl. alkyi or phenyl are unsubstituted or 
5 mono- to tri- substituted independently of one another as defined under 

1.7.1 to 17-11. or 

R^' together with nitrogen atom to which it is bonded form a heterocycle 
having 5 to 7 ring atoms, and 
R^ is hydrogen atom. -(Ci-Cio)-alkyl, 
10 wherein alky! is unsubstituted or mono- to tri- substituted independently 

of one another as defined under 1.7.1 to 1.7.4, 
-C(0)-R^ or -S(0)r R^. wherein 

R^ is -(Ci-Cto)-alkyl. -0-(CrCio)-alkyl. 
wherein alkyI is unsubstituted or mono- to tri- substituted 
1 5 independently of one another as defined under 1 .7. 1 to 1 .7.4, or 

phenyl, which is unsubstituted or mono- to tri- substituted as 
defined under 1.7.1 to 1.7.11. or-N(R^®)2. wherein R^' is as 
defined above. 



20 Most preferred are compounds of fomiula (H), wherein 
rMs bromo. -CF3 or chloro, 
R^ is hydrogen atom or 0(Ci-C2)-alkyl, 

R^ is -N(R")2. wherein R^® is independently of one another hydrogen atom, 
-N-C(0)-pyridyl. .C(0).phenyl. -(C,-C7)-alkyl. -C(OHCrC4Valkyi or- 
25 C(OH>(Ci-C4)-alkyl. wherein alkyI or phenyl are unsubstituted or 

mono- to tri- substituted independently of one another by halogen or -O 
(Ci-C2)-alkyl, and 

R^ is hydrogen atom, methyl or -S(0)2-CH3. 

30 Spedfic preferred compounds and all pharmaceutically acceptable salts 
thereof which are illustrative of the compounds of the invention include the 
folk>wing; 
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10 



O O 
Especially preferred are the compounds 
1 5 N-(6-Chloro-9H-p-carbolln-8-yl)-nicotinanilde. as well as the liismesylate salt, 
bistrifluoracelate salt and bishydrochloride salt of N-(6^hloro-9H-§-carbolin-8. 
ylHiicotinamide, N-(6-Chloro.9H-p-cart)olin-8-yl)-3.4-difluoro-ben2anfiide, as 
well as the hydrochloride salt of N-(6-Chloro.9H-p^rbolln-8-yl)-3.4^ifluoro- 
benzamide. N-(6-Chlord-7-methoxy-9H-pHarbolin-8-yl)-nicotinamide as well 
20 as the bistrifluoracetate salt and bishydrochloride salt of N-(6-Chloro-7- 
methoxy-9H-P-carbolin-8-yl)-nicotinamide and 6-Chloro-N-(6-chloro-9H-p- 
carbolin-8-yl)-nicotinamide. 



The term "alkyl" by itself or as part on another substituenl. unless otheiwise 
25 stated means a straight or branched chain hydrocarbon radical having i to 10 
carbon atoms such as methyl, ethyl, n-propyl. isopropyl. n-bulyl. tertiary-butyl, 
pentyl. hexyl. heptyl. nonyl. octyl. decanyi or cycloalkyi having 3 to 7 carbon 
atoms such as cylopropyl. cydobutyi. cydohexyl or cydoheptyl . 
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The term "alkoxy" by itself or as part on another substituenl, unless otherwise 
stated means -Oalkyl or -O-substituted alkyl. 

The term "heterocyde having 5 to 7 ring atoms" represents a radical of a 
monocyclic saturated system having 5 to 7 ring members, which contains 1 , 2 
5 or 3 heteroatoms as ring members. Examples of heteroatoms are N. O and 
Examples of the term heterocyde having 5 to 7 ring atoms are pyrrolidine, 
tetrahydropyridine, piperidine. piperazine, imidazoline, pyrazolidine. furan. 
morpholine, pyridine, pyrida^ne. pyrazine. oxolan. imidazoline, isoxazolidine. 
2-isoxazoIine, isothiazolidine. 2-isothiazoline, thiophene or thiomorpholine. 
10 The term "aryl" by itself or as part on another substituent. unless othenAdse 
stated refers to an organic radical derived from an aromatic molecule by 
removal of one atom; such as phenyl, pyridyl. thiazoly. morpholinyi and 
naphthyl. 

The temi "substituted alkyl" means an alkyl radical substituted at one or more 
15 positions by one or more radicals of the group halogen, nitro. sulfo. amino, 
substituted amino, carboxyf . alkoxy. -O-aryl, -O-substituted aryl. and hydroxy!. 
The temi "substituted aryl" means an aryl radical substituted at one or more 
positions by one or more radicals of the group halogen, alkyl. substituted alkyl, 
nitro, sulfo, amino, alkoxy. aryl, substituted aryl. or hydroxyl groups, preferred 
20 is an aryl radical substituted at 1 to 3 positions by 1 to 3 groups. 

The term "substituted amino" refers to -N(R")2 wherein R'^ is independently of 
one another hydrogen atom, sulfo, alkyl. aryl, -C(0)-alkyl, C(0)-NH-aryl, 
-C{0>0-aryl. -C(0)-Oalkyl, or C(OK)-aryl, wherein each alkyl or aryl may be 
independently substituted. 
25 The term -sulfo" refers to -S(0)y-R'^ , wherein R'* is an alkyl. aryl. substituted 
aryl, substituted alkyl. amino, or substituted amino and y is zero, one or two. 
The term "halogen" is understood as meaning fluorine, chlorine, bromine or 
iodine. 

The term "-(CrC4Valkyl" is understood as meaning hydrocarbon radicals 
30 whose carbon chain is linear or branched and contains 1 to 4 carbon atoms. 

The inventk)n further relates to a process for the preparation of the compounds 
of the fonmula I and/or a stereoisomeric fonn of the compounds of the formula I 
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and/or of a physiologically tolerable salt of the compounds of the formula I, 
which comprises 

a) reacting a compound of formula III 

\ I 



s/ /) 



(III) 



in which R\ R*. R'. R*. Be. B7. Be and B9 are each as defined in 
fonnula I. with a compound of the formula IV, 



(IV) 



in the presence of a add. converting into a compound of the fonnula V. 
^ o 

^ <V) 





and is reacted with hydrazine hydrate and later with fomiaidehyde (R 
is H) or R*CHO to give a compound of fomnula VI 




and oxidized to give a compound of the formula VII, 
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(VH) 



where to R"* and Be to B9 are as defined in formula I and R^ is 
hydrogen atom, or 

b) a compound of the formula VII is reacted with a compound of the ' 
5 formula VIII 

Y-R^ (Vlli) 

where Y Is halogen or -OH and R^ is as defined in formula I, to give a 
compound of the fomnuia I, or 

c) resolving a compound of the formula I. which on account of its chemical 
1 0 structure occurs in enantiomeric forms, prepared by process a) or b) 

into the pure enantiomers by salt formation with enantiomericalty pure 
adds or bases, chromatography on chiral stationary phases or 
derivatization by means of chiral enantiomericalty pure compounds 
such as amino acids, separation of the diastereomers thus obtained, 
15 and removal of the chiral auxiliary groups, or 

d) isolating the compound of the formula I prepared by process a), b) or c) 
either in free form or, in the case of the presence of addic or basic 
groups, converting it into physiologically tolerable salts. 



20 The preparation of physiologically tolerable salts of compounds of the fonmula I 
capable of salt fomiation, induding their stereoisomeric fonms. is earned out in 
a manner known per se. With basic reagents such as hydroxides, cart)onates, 
hydrogencart>onates, alkoxides and also ammonia or organic t)ases, for 
example trimethyl- or triethylamine, etbanolamine or triethanolamine or 

25 alternatively basic amino adds, for example lysine, ornithine or arginine, the 
carboxylic adds form stable alkali metal, alkaline earth metal or optionally 
substituted ammonium salts. If the compounds of the formula I contain basic 
groups, stable acid addition salts can also be prepared using strong adds. For 
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this, both inorganic and organic acids such as hydrochloric, hydrobromic. 
sulfuric, phosphoric, methanesulfonic, benzenesulfonic. p-toluenesulfonic, 4- 
bromobenzenesulfonlc, cydohexylamidosulfonic. trifluoromethylsulfonic, 
acetic, oxalic, tartaric, sucdnic or trifluoroacetic add are suitable. 

5 

The invention also relates to pharmaceuticals which comprise an efficacious 
amount of at least one compound of the formula I and/or of a physiologically 
tolerable salt of the compounds of the formula I and/or an optionally 
stereoisomeric form of the compounds of the fonmula I, together with a 
10 pharmaceutically suitable and physiologically tolerable exdpient, additive 
and/or other active compounds and auxiliaries. 

On account of the pharmacological properties, the compounds according to 
the invention are suitable for the prophylaxis and therapy of all those disorders 
15 in whose course an increased activity of IkB kinase is involved. These indude, 
for example, asthma, rheumatoid arthritis (in the case of inflammation), 
osteoarthritis, Alzheimer's disease, cardnomatous disorders (potentiation of 
cytotoxic therapies), cardiac Infarct or atherosderosis. 

20 The pharmaceuticals according to the invention are in general administered 
orally or parentally or by rectal, inhale or transdermal administration. 

TTie invention also relates to the use of the compounds of the fomaula L 



25 and/or a stereoisomeric fonm of the compounds of the fomnula I and/or a 
physiologically tolerable salt of the compounds of the formula I. 
for the production of pharmaceuticals for the prophylaxis and therapy of 
disorders in whose course an increased activity of IkB kinase is involved. 




[7 



(I) 
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wherein Be, By. Ba and Bg are independently selected from the group 
consisting of carbon atom and nitrogen atom and wherein Be, B7, Be and B9 
together are no more than two nitrogen atoms at the same time; 
where the substituents R\ R^ R^ and R* independently of one another are 
5 1 . hydrogen atom, 

2. halogen, 

3. -OH. 

4. -CN. 

5. sulfo, 
10 6. -NO2. 

7. -NH2, 

8. alkoxy, 

9. substituted amino, 

10. -NH-C(0)-R^^. wherein R^^ is a heterocycle having 5 to 7 ring 
1 5 atoms, alkyl, aryl, substituted aryt or substituted alkyi, 

11. -COOH, 

1 2. -0-R^°, wherein R^° is alkyI, substituted alkyI or aryl. 

1 3. -C{O^R^^ wherein R" is alkyl. substituted alkyI or aryl. 

14. -C(0)-0-R^^ wherein R^^ is as defined above. 
20 15. aryl, 

16. -Oaryl. 

17. substituted aryl, 

18. -O-substituted aryl, 

19. alkyl. 

25 20. substituted alkyl. 

21. -CFaor 

22. -CFrCFa, 

provided that at least one of R\ R^ R^ R"* and R* is not a hydrogen atom, 
R^ is 1 . hydrogen atom. 
30 2. alkyl. 

3. alkyl radical, substituted at one or more positions by one or 
more of the radkrals, halogen, amino or hydroxy!. 

4. -C(0}-R®or 

5. -S{0)2-R^ in which 
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is a) alkyl. 

b) alkyl radical, substituted at one or more 
positions by one or more of the radicals, 
halogen, amino or hydroxyl, 
5 c) aryl, 

d) aryl radical, substituted at one or more 
positions by one or more of the radicals, 
halogen, amino, or hydroxyl, 

e) -NH2. 

10 f) alkoxyor 

g) substituted amino, and 
and R^ independently of one another are 

1 . hydrogen atom, 

2. halogen. 
15 3- -OH. 

4. methyl, 

5. -0{Ci-C,o)-aikyl, wherein alkyl is unsubstituted or mono- to tri- 
substituted independently of one another by 





5.1 


aryl. 


20 


5.2 


halogen. 




. 5.3 


-NO2. 




5.4 


sulfo. 




5.5 


-COOH. 




5.6 


-NH2. 


25 


5.7 


-C)-(Ci-C4)-alkyl or 




5.8 


-OH, or 



6. N(R^^)2 , wherein R^^ is independently of one another hydrogen 
atom, aryl, -C(OHCrC4)-alkyl or substituted aryl or alkyl, 
wherein alkyl is unsubstituted or mono- to tri- substituted 
30 independently of one another as defined under 5.1 to 5.8. or 

R^^ together with the nitrogen atom to which it is t)onded fonn a 
heterocyde having 5 to 7 ring atoms. 



Prefen-ed is the use of the compounds of fomnula I. wherein 



wo 01/68648 



PCT/EPOl/02237 



22 

Be, B7, Ba. and Bg are each a carbon atom. 

R\ R^. R^ and R* independently of one another are 

1 . hydrogen atom, 

2. halogen. 
5 3. -CN. 

4. -COOH, 

5. -NO2. 

6. -NH2, 

7. -0(Ci-Cio)-alkyl. wherein alky! is unsubsUtuted or mono- to 
10 penta- substituted independently of one another by 

7.1 phenyl, which is unsubstituted or mono- to penta- 
substituted by halogen or -0-(Ci-C4)-aIkyl, 

7.2 halogen, 

7.3 -NH2. 
15 7.4 -OH. 

7.5 -COOR^^, wherein R^® is hydogen atom or -(Ci-Cio)-alkyl. 

7.6 -NO2, 

7.7 -S{0)y-R^'* . wherein y is zero, 1 or 2. R^^ is -(Ci-Cio)- 
alkyl. phenyl, which is unsubstituted or mono- to penta- 

20 substituted as defined for substituents under 7.1 to 7.1 1 , 

amino or -N(R^^)2, 

wherein R^^ is independently of one another hydrogen 
atom, phenyl, -(C,-Cio)-alkyl. -CCOHCi-C/Valkyl. -C(0)- 
phenyl. -C(0)-NH-(Ci-C7y-alkyl, -C(0)-0-phenyl. -C(0)- 

25 NH-phehyl. .C(0)-GKCrG7)-alkyl. •S(0VR'\ wherein 

R^^ and y are as defined above, 
and wherein alkyl or phenyl In each case are 
unsubsUtuted or mono- to penta- substituted 
Independently of one another as defined under 7.1 to 

30 7.11 above, or 

R^^ together with the nitrogen atom to which it is bonded 
form a heterocyde haying 5 to 7 ring atoms. 
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7.8 -O-phenyl. wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 7.1 to 7.1 1 above. 

7.9 a radicale selected from pyrrolidine, tetrahydropyridine, 
piperidine, piperazine, imidazoline, pyrazoHdine, furan. 
morpholine, pyridine, pyridazine, pyrazine. oxoian. 
imidazoline, Isoxazolidine, 2HSOxazoline. isothiazolidine, 
2-isothiazoline, thiophene or thiomorphdine, 

7.1 0 -(C3-C7)-cycloalkyl or 

7.11 =0. 

•N(R%, wherein R^^ is as defined in 7.7 above, 
-NH-C(0)-R^^ wherein R^^ is 

9.1 a radicale selected from pyrrolidine, tetrahydropyridine, 
piperidine, piperazine. imidazoline, pyrazolidine, furan, 
morpholine, pyridine, pyridazine, pyrazine, oxoian, 
imidazoline, isoxazolidine, 2-isoxazoIine. isothiazolidine, 
2-isothiazoline, thiophene or thiomorpholine. 
wherein said radical is unsubstituted or mono- to perita- 
substituted independently of one another as defined 
under 7.1 to 7.11 above. -CF3. benzyl or by -(C1-C10)- 
alkyl, wherdn alkyi is mono to tri- substituted 
independently of one another as defined under 7.1 to 
7.11 above. 

9.2 -{Ci-Cio)-alkyt, wherein alkyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 7.1 to 7.11 above or by -0{Ci-Cio)-alkyl. 
wherein alkyl is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
under 7.1 to 7.11 above, 

9.3 -(C3-C7)-cycloalkyl. 

9.4 -N(R")2. wherein R^^ is as defined in 7.7 above, or 

9.5 phenyl, wherdn phenyl is unsubstituted or mono- to 
penta- substituted Independently of one another as 
defined under 7.1 to 7.11 above, by -0-{Ci-Cio)-alkyl, by 
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-CN. by -CF3, by -(Ci-Cio)-aikyJ. wherein alkyi is mono to 
tri- substituted independently of one another as defined 
under 7.1 to 7.1 1 above or two substituents of the phenyl 
radical form a dioxolan ring , 
5 10. -S(0)y-R^^ . wherein R^* and y are as defined in 7.7 above, 

1 1 . -C(0)-R'^ wherein R^^ is phenyl or -(Ci-C7)-alkyl, wherein aikyi 
or phenyl are unsubstituted or mono- to penta- substituted 
independently of one another as defined under 7.1 to 7.1 1 
above, 

10 12. -C{0)-0-R^^ wherein R^^ is as defined in 1 1 . above, 

13. -(Ci-Cio}-alkyl. wherein alkyI is unsubstituted or mono- to penta- 
substituted Independently of one another as defined under 7.1 to 
7.11 above, 

14. -0-(Ci-C6)-alkyl-0-(Ci-C6lhalkyl. 
15 15. -0{Co-C4)-alkyl-(C3-C7)-cydoalkyl. 

16. -(Ci-C4)-alkyl-N(R^^)2, wherein R^' ts as defined in 7.7 above 

17. -CFsor 

18. -CF2-CF3. , 

provided that at least one of R\ R^ R^ R^ and R® is not a hydrogen atom. 
20 R*js 1. hydrogen atom, 

2. -(CrCio)-alkyl, wherein alkyI is unsubstituted or mono- to penta- 
substituted independently of one another as defined under 7.1 to 
7.4 above, 

3. -C{O^R^ wherein R® Is 

25 -NH2, -(Ci-Cio)-alkyl, wheran atkyi is unsubstituted or 

mono- to penta- substituted independently of one another 
as defined under 7.1 to 7.4, or -N(R^^)2 , wherein R^^ is as 
defined in 7.7 above, or 

4. -S{0)2-R^ wherein R® is as defined in 3 above. 

30 or R'' and R^ together with the atom to which they are bonded form a 
heterocyde. 

or R^ and R^^ together with the atom to which they are tended form a 

heterocyde containing an additional oxygen atom in the ring and 
R® and R'^ independently of one another are hydrogen atom or methyl. 
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More preferred is the use of compounds of formula I for the production of 
phannaceuticals for the prophylaxis and therapy of disorders in whose course 
an increased activity of I^B kinase is involved, wherein 

5 Be, B7, Be, and B9 are each a cartjon atom, 

R\ R^, and R^ independently of one another are hydrogen atom, halogen, 
cyano. nitro. amino, -0-(Ci-C7)-alkyl. phenyl. -O-phenyl. -CF2-CF3. 
-CF3. N{R^^)2. 

wherein R" is independently of one another hydrogen atom. 

10 -(C,-C7)-alkyl, phenyl, -C(0)-phenyl, -C(0)-pyridyl. -C(0)-NH- 

phenyl, -C(0)-0-phenyl. -C(0)-0-{CrC4)-alkyl. -C(0)-(Ci-C7)- 
alkyl or -(Ci-Cio^alkyl. wherein alkyl. pyridyl or phenyl are 
unsubstituted or mono- to tri- substituted independently of one 
another as defined under 7.1 to 7.1 1, or R^^ together with 

1 5 nitrogen atom to which it is bonded fomi a heterocycle having 5 

to 7 ring atoms, 
S(OVR''. 

wherein y is zero. 1 or 2, and R^^ is -(Ci-Cio)-alkyl, phenyl, 
which is unsubstituted or mono- to penta- substituted as defined 
20 for substituents under 7.1 to 7.1 1 , amino or -N(R^^h. 

wherein R^^ is as defined above, 
wherein alkyl is unsubstituted or mono- to tri- substituted 
Independently of one another as defined under 7.1 to 7,1 1. or 
-C{0)-0-R", wherein R^^ is as defined above. 
25 R\ R^ and R* independently of one another are hydrogen atom, methyl, 
amino. -N(R^^)2, wherein R^^ is as defined above. 

provided that at least one of R\ R^. R^ R^ and R® is not a hydrogen atom, and 
R^ is as defined above. 

30 Even more prefen-ed is the use of compounds of fomiula II 
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(") 



and/or a stereoisomeric form of the compounds of the formula li and/or a 
physiologically tolerable salt of ttie compounds of the formula II, 
for the production of pharmaceuticals for the prophylaxis and therapy of 
5 disorders in whose course an inaeased activity of UB kinase is involved, 
wherein; 

R\ and R' are independently from one another hydrogen atom, halogen, 
cyano, amino, -0-{Ci-C4)-alkyl. nitro. -CF3. •CF2-CF3, -S(0)y-R^^. 
wherein y is 1 or 2, 

10 R^^ Is amino, -(Ci-C7)-alkyl. phenyl, which is unsubstituted or mono- to 

tri- substituted as defined for substituents under 7.1 to 7,9, or -N(R^^)2, 
wherein 

R" is independently of one another -C{0)-pyridyl, hydrogen 
atom. -(Ci-C7)-alkyl-C{0)-(Ci-C7)-alkyl. -C(0>-phenyl. 
1 5 -(Ci-Cio)-aIkyl, -C(0)-NH-(Ci-C4)-alkyl. -C(0)-O^phenyl or 

-C(0)-0(Ci-C4}-alkyl, wherein 

pyridyl. alkyi or phenyl are unsubstituted or mono- to tri- 
substttuted independently of one another as defined 
under 7.1 to 7.11, or _ 
20 R^^ together with nitrogen atom to which it is bonded form 

a heterocycle having 5 to 7 ring atoms, 
provided that at least one of R\ R^ and R^ is not a hydrogen atom, and 
R* is hydrogen atom. -(Ci-Cio)-alkyl, 

wherein alky! Is unsubstituted or mono- to tri- substituted independently 
25 of one another as defined under 7,1 to 7.4, 

•C(0)-R^ or -S{0)2-R^ wherein 

R^ is -(C,-Cio)-alkyl, -0-(C,-C,o)ralkyl, 

wherein alkyI is unsubstituted or mono- to tri- substituted 

independently of one another as defined under 7.1 to 7.4. 
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phenyl, which is unsubstituted or mono- to tri- substituted as 
defined under 7.1 to 7.11, or •N(R^^)2. 
wherein R^^ is as defined above. 

5 Most preferred is the use of the compounds of formula If for the production of 

phamiaceuticals for the prophylaxis and therapy of disorders in whose course 

an increased activity of I^B kinase is involved, wherein 

r\ R^ and R^ are independently from one another hydrogen atom, halogen. 

cyano. amino. -(>(C,-C4)-alkyl, nitro, -CF3 or N(R")2. 
1 0 wherein R" is independently of one another hydrogen atom. -(C1-C7)- 

alkyl, -C(OHC,-C7)-atkyl. -C(0)-pyridyl. -C(0)-phenyl or -C(0)-0-(Ci- 
C4)-alkyi. wherein alkyi or phenyl are unsubstituted or mono- to tri- 
substituted independently of one another by halogen or -0-(Ct-C4)- 
alkyi, and 

15 R^ is hydrogen atom. -C{0)-CH3. methyl. -S(0)2^H3. -C{0)-morpholinyl. 
-CHrCHrOH or -CHrC(0)-NH2. 

provided that no more than two of R\ R^, R^ and R^ are a hydrogen atom. 
Most highly prefen-ed is the use of the compounds of fonmula II for the 
production of pharmaceuticals for the prophylaxis and therapy of disorders in 
20 whose course an increased activity of IkB kinase is involved, wherein 
R^ is bromo. -CF3 or chloro. R^ is hydrogen atom or 0-{CrC2)-alkyl. 
R^ is hydrogen atom, bromo. chloro or -N(R^^)2, 

wherein R^^ is independently of one another hydrogen atom, -C(0)-phenyl. 
.(Ci'C7)-alkyl, -C(0)-(Ci-C4)-alkyt or ^(0)-0-{Ci-C4)-alkyl. wherein alkyi or 
25 phenyl are unsubstituted or mono- to tri- substituted independently of one 
another by halogen or -0-{Ct-C2)-alkyl. and 
R^ is hydrogen atom, -C(0)-CH3. methyl or •S(0)rCH3. 
provided that no more than two of R\ R^. R^ and R^ are a hydn^gen atom. 

30 Specific preferred is the use of the compounds of fomiula II for the production 
of phamiaceuticals for the prophylaxis and therapy of disorders In whose 
course an increased activity of IkB kinase is involved, wherein 
R^ is chloro. R^ and R^ are each hydrogen atom, and R^ is -C{0)-CH3, or 
R^ is bromo. R^ and R^ are each hydrogen atom, and R^ is -CCOVCHs. or 



wo 01/68648 



PCT/EPOl/02237 



28 

is chloro. is -N-C{0)-CH2-0-CH3 and R^ and R^ are each hydrogen 
atom, or R^ is chloro. R^ is -N-C(0)-para-fluoro-phenyl and R^ and R^ are each 
hydrogen atom, or R^ and R^ are each chloro, R^ is -C(0)-CH3 and R^ is 
hydrogen atom, or 

5 R^ and R^ are each chloro, R^ is hydrogen atom and R^ Is •C(0)-CH2-CH3. 



On account of the phanmacologicai properties, the compounds according to 
the invention are suitable for the prophylaxis and therapy of all those disorders 
in whose course an increased activity of IkB kinase is involved. Disorders in 

10 whose course an increased activity of IkB kinase is involved include, for 
example the treatment of joint inflammation, including arthritis, rheumatoid 
arthritis and other arthritic conditions such as rheumaitoid spondylitis, gouty 
arthritis, traumatic arthritis, rubelia arthritis, psoriatic arthritis and osteoarthritis. 
Additionally, the compounds are useful in the treatment of acute synovitis. 

15 tuberculosis, atherosclerosis, musde degeneration, cachexia. Reiter's 
syndrome, endotoxaemia, sepsis, septic shock, endotoxic shock, gram 
negative sepsis, gout, toxic shock syndrome, chronic pulmonary inflammatory 
diseases including asthma and adult respiratory distress syndrome, silicosis, 
pulmonary sarcoidosis, bone resorption diseases, reperfusion injury. 

20 carcinoses, leukemia, sarcomas, lymph node tumors, skin carcinoses, 
lymphoma, apoptosis, graft versus host reaction, allograft rejection and 
leprosy. Furthermore, the compounds are useful in the treatment of: infectk>ns 
such as viral infections, for example HIV, cytomegalovirus (CMV), influenza, 
adenovirus and the Herpes group of viruses, parasitic infections, for example 

25 malaria such as ceret>ral malaria, and yeast and fungal infections, for example 
fungal meningitis; fever and myalgias due to infection; AIDS; AIDS related 
complex (ARC); cachexia secondary to infection or malignancy; cachexia 
secondary to acquired immune deficiency syndrome (AIDS) or to cancer; 
keloid and scar tissue fomnation; pyresis; diabetes; and inflammatory bowel 

30 diseases such as Crohn's disease and ulcerative colitis. The compounds of 
the invention are also useful in the treatment of diseases of or injury to the 
brain in \A^ich over-expression of TNFo has been implicated such as multiple 
sclerosis, and head trauma. The compounds according to the invention are 
also useful in the treatment of psoriasis. Alzheimer's disease, carcinomatous 

35 disorders (potentiation of cytotoxic therapies), cardiac infarct, chronic 
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obstructive pulmonary disease (COPD) and acute respiratory distress 
syndrome (ARDS). 

The invention also relates to a process for the production of a phannaceutical. 
5 which comprises bringing at least one compound of the fomiula I into a 
suitable administration form using a pharmaceutically suitable and 
physiologically tolerable exdpient and. if appropriate, further suitable active 
compounds, additives or auxiliaries. 

10 Suitable solid or phannaceutical preparation fomns are, for example, granules, 
powders, coated tablets, tablets. (micro)capsules. suppositories, syrups, 
juices, suspensions, emulsions, drops or injectable solutions, and preparations 
having protracted release of active compound, in whose preparation 
customary auxiliaries, sgch as exdpients. disintegrants. binders, coating 

1 5 agents, swelling agents, glidants or lubricants, flavourings, sweeteners and 
solubilizers are used. Frequently used auxiliaries which may be mentioned are 
magnesium carbonate, Utanium dioxide, lactose, mannitol and other sugars, 
talc, lactoprotein. gelatin, starch, cellulose and its derivatives, animal and 
vegetable oils such as cod liver oil. sunflower, groundnut or sesame oil. 

20 polyethylene glycol and solvents such as. for example, sterile water and mono- 
or polyhydric alcohols such as glycerol. 

The pharmaceutical preparations are preferably produced and administered in 
dose units, each unit containing as active constituent a certain dose of the 
25 compound of the fonnula I according to the invention. In the case of solid dose 
units such as tablets, capsules, coated tablets or suppositories, this dose can 
be up to approximately 1000 mg. preferably from approximately 50 mg to 300 
mg and In the case of injection solutions in ampoule form up to approximately 
300 mg, preferably from approwmately 10 mg to 100 mg. 

30 

For the treatment of an adult patient weighing approximately 70 kg. depending 
on the efficacy of the compound according to fonnula I. daily doses of 
approximately 20 mg to 1000 mg of active compound, preferably from 
approximately 100 mg to 500 mg, are iridicated. Under certain circumstances. 
35 however, even higher or lower daily doses may be appropriate. The 
administration of the daily dose can be carried out both by single 
administration in the form of an individual dose unit or else of a number of 
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smaller dose units and by multiple administration of subdivided doses at 
specific inten/als. 

As a rule, final products are determined by mass-spectroscopic methods 
(FAB-, ESI-MS). Temperatures are given in degrees Celsius. RT means room 
5 temperature (22 *C to 26 X). AbbreviaUons used are either explained or 
correspond to the customary conventions. 



Example 1 , 7-bromo-p-carboline 

1 0 A solution of norharmane (600 mg. 3.57 mmol) in tetrahydrofuran (THF; 50 ml) 
was treated with bromine (0.40 ml. 7.80 mmol) at RT while stirring. After 
stimng for 18 h at RT. the reaction was concentrated under reduced pressure 
and the resulting residue was sonicated in 10% aqueous NaaCOa (100 ml). 
The product was filtered and washed with water to give 905 mg of crude 

1 5 product. The crude product was crystallized from xylenes to provide in two 
crops 580 mg of 7-bromo-p-carbolme. 

Example 2, 1 -acety l-7-bromo- p -carboline 

A solution of Example 1 (25 mg. 0.1 mmol) in dimetylfomriamide (DMF; 2 ml) 
20 vras treated with 0.10 ml of 1M aqueous NaOH (0.10 mmol). After stirring at 
RT for 30 minutes, acetic anhydride (0.010 ml, 0.095 mmol) was added and 
reaction stirred 18 h at RT. The reaction was partitioned in EtOAc and 5% 
citric add and the organic layer washed with water, dried (brine; MgS04), and 
concentrated to give 23 mg of crude product. The crude product was 
25 chromatographed (7:3 hexane-acetone) on silica gel to give 10 mg of 1 -acetyl- 
7-bromo-p-carboline. 

Example 3, 7-fluoro- p -carboline 

A mixture of 5-fluorotryptamine hydrochloride (200 mg. 0.93 mmol) in EtOAc (4 
30 ml) and water (2 ml) was treated with glyoxalic acid hydrate (90 rng, 0.98 

mmol). The pH of the aqueous layer was adjusted to 5 (with 5% NaHCOa then 
1M HCI) and the mixture stin-ed vigorously at RT for 18 h. the mixture was 
then diluted with hexane (4 ml) and the product filtered and washed with water 
and (1:1) hexane-ethyl acetate. 
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The crude product from above in 6N HCI (3 mi) was treated 3 times with 
concentrated HCI (0.050 ml) every 15 min while refluxlng. After refluxing for a 
total of 45 min. the reaction was concentrated to give a residue. The above 
residue was slurred in xylenes with triethylamine (0.40 ml. 2.9 mmol) and 10% 
5 Pd/C (200 mg). The mixture was refluxed for 1 h and then filtered hot through 
celite. The filtrate was concentrated and the residue chromatographed (5:95 
methanol-chloroform) on silica gel to give 25 mg of 7-fluoro-p-carboline. 

Example 4, 7-isopfDpyl- p -carboline hydrochloride 

10 A mixture of 4-isopropylphenylhydrazine hydrochloride (660 mg, 3.55 mmd) 
and 4-phthaUmidobutanal diethyl acetal (1.15 g. 3.95 mmol) In Ethanol (EtOH; 
30 ml) was heated at 60 X to 65 X for 1 h with water (0.050 ml). The mixture 
was then treated with concentrated HCI (0.50 ml) and refluxed for 14 h. After 
concentrating the reaction, the residue was partioned in methylene chloride 

15 and saturated aqueous NaHCOs. The aqueous solution was extracted with 
methylene chloride (3 times) and the combined organic solutions were dried 
(MgS04) and concentrated to give after chromatography (4:1 hexane-ethyl 
acetate) on silica gel 146 mg of product. 

The above product was treated with hydrazine hydrate (1 ml) in EtOH (4 ml) 
20 and water (1 ml) and stin^ed at RT overnight. After concentrating the reaction 
to an aqueous mixture, the pnxluct was extracted with methylene chloride (3 
times). The combined organic solution was dried {MgS04) and concentrated. 
The residue was redissolved in methylene chloride and treated with 1M.HCI in 
ether. The precipitate was collected and washed with ether and hexane and 
25 dried to provide 102 mg of 6-isopropyltfyptamine hydrochloride salt. This 
tryptamine obtained above was transfomied into 7-lsopropyl- p -carboline 
according to the procedure used in example 3. The hydrochloride salt was 
obtained by treating a solution of 7-lsopropyl-p-carboline in methylene chloride 
with 1M HCI in ether and concentrating. The residue was triturated with (1:1) 
30 methylene chloride-hexane to give 15 mg of 7-isopropyI-p-carbonne 
hydrochloride. 

Example 5. 7-cyano- p -carboline 
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A dark solution of example 1 (190 mg. 0.62 mmol) and CuCN (1 10 mg. 1.22 
mmol) in N-methyl 2-pyrrolidone (1.5 ml) was heated In a sealed reaction tube 
at 200 'C for 48 h. The mixture was filtered and the filtrate was diluted with 
water (50 ml). A brown solid that precipitated was filtered, washed with water, 
5 saturated aqueous NaHCOa, and then methanol. This material was dissolved 
in DMSO and diluted with aqueous HCI. This homogeneous dark solution was 
decolorized with charcoal, filtered and concentrated to give a concentrated 
solution in DMSO. TWs DMSO solution was partitioned in (1:1) EtOAc-THF 
and saturated aqueous NaHCOa. The organic solution was dried (MgS04) and 
1 0 concentrate to give 8 mg of 7-cyano- (J -carboline. 

Example 6, 7-nitro-p- carboline hydrochloride 

Norharmane (100 mg. 0.60 mmol) was treated with concentrated nitric acid 
(1 .0 ml) and the resulting suspension was heated to 65 X until the mixture 

1 5 became homogeneous (3 to 4 min). The solution was carefully poured into 
water (20 ml), and the precipitate filtered and washed with water then 
methanol. The solid was suspended in saturated aqueous NaHCOa and 
stirred vigorously before filtering and washing with water. The solid was taken 
up in hot methanol and this solution treated with 1M HCI in ether (5 ml). The 

20 solution was concentrated and the resadue triturated with ether to provide 
58 mg of a 7:3 mixture of 7-nitro- P -carboline hydrochloride and 9-nitro- P - 
carboline hydrochloride. 

Example 7. 7-carboxy- p - carboline trifluoroacetat 

25 Crude product from example 5 (from 210 mg of example 1, 0.85 mmol) was 
treated with 6 M HCI in a sealed reaction tube for 15 h at 110 X, The reaction 
was evaporated to give a concentrated solution of product in N-methyl 2- 
pyrrolidone. A portion (halQ was purified by preparative HPLC using a Ci8 - 
packed column and eluting with a gradient (5:95 to 50:50) of water-acetonitril 

30 (with 0.1 % trifluoracetic add). The pure fractions were combined and 
lyophilized to provide 11 mg of 7-carboxy- P -carboline trifluoroacetate. 

Exanriple 8. 7,9-dibromo- p - carboline hydrochloride 
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A solution of the product from example 1 (140 mg. 0.58 mmol) in THF (2 ml) 
was treated with bromine (0.50 ml). After 10 min at RT. the reaction was 
diluted with chlorofonn and the product was filtered. The filtered product was 
taken up in methanol and treated with 1 M HCI in ether and concentrated. The 
5 residue was triturated with ether to provide 1 60 mg of 7,9-dibromo- p - 
carboline hydrochloride. 

Example 9. 7.9-dichloro- p - carboline 

To a suspension of norhannane (84 mg, 0.50 mmol) in water (3 ml) at RT was 
10 added 1M aqueous HCI (1.1 ml, 1.1 mmol). To this homogenous solution was 
added N-chlorosuccinimide (747 mg, 5.58 mmol) portionwise and the resulting 
solution was stin-ed at 60 X to 70 'C for 3h. The reaction was partitioned in 
EtOAc and saturated aqueous NaHCOa and the organic layer was dried (brine; 
MgSOO and then concentrated. The residue was chromatographed (2:3 THF- 
15 hexane) on silica gel to give 24 mg of 7.9-dichIoro- p -carboline after triturating 
with (1:1) methylene chloride-hexane, then with hexane, 

Example 1 0. 1 -acetyl-7-bromo- p - carboline 

To a suspension of NaH (95%. 14 mg. 0.60 mmol) in DMF (1.0 ml) at 5 to 
20 10 **C was added the product from example 1 (74 mg, 0.30 mmol). The 
resulting mixture was stin-ed for 15 min at 5 to 10 X before adding 
methanesulfonyidiloride (0.030 ml. 0.38 mmol). The reaction was allowed to 
warm to RT and stirred for 2 h before partitioning into saturated aqueous 
NaHCOa and EtOAc. After stirring the mixture overnight, the organic layer was 
25 washed with water, dried (brine; MgS04), and concentrated. The residue was 
purified by chromatography (1:1 hexane-ethyl acetate) on silica gel to give 
23 mg of 1-acetyl-7-bromo- p -carboline. 

Example 1 1 , 7-bromo-1 -methyl- P - carboline 
30 To a suspension of NaH (95%, 6 mg, 0.24 mmol) in DMF (2.0 ml) at 5 X to 
10 was added the product from example 1 (50 mg, 0.20 mmol). The 
resulting mbdure was stirred for 15 min at 5 '^C to 10 X before adding methyl- 
iodide (0.030 ml. 0.20 mmol) at 0 X to 5 X. The reaction stinred for 12 h at 



WO01/6S648 



PCT/EPOI/02237 



34 

0 X to 5 *C before partitioning into water and EtOAc. The organic layer was 
washed with water, dried (brine; MgS04). and concentrated. The residue was 
purified by chromatography (gradient, 1:3 hexane-ethyl acetate to ethyl 
acetate) on silica gel to give 10 mg of 7-bromo-1-metyhl- p -carboline. 

5 

Example 12. 7-chloro- p - cari^oline 

To a solution of norharmane (2.0 g. 1 1 .9 mmol) in water (89 ml) and 1 M 
aqueous HCI (29.8 ml. 29.8 mmol) was added N-chiorosucdnimide (3.17 g. 
23.8 mmol) portionwise. The resulting solution was stiaed at RT for 6 h. and 
10 then at 0 to 5 X for 12 h. The reaction was diluted with water (100 ml) and 
basified cautiously with solid K2CO3 (4.3 g). After stirring at RT for 1 h. the 
product was collected and washed with water. The crude product was refiuxed 
in chloroform for 1 h and filtered after cooling to 15 ^'C to provide 2.05 g of 7- 
chloro- p -carboline. 

15 

Example 13. 1-acetyl-7-chloro- p - carboline 

To a solution of the product from example 12 (104 mg. 0.50 mmol) in DMF (2.0 
ml) at 3 to 5 was added NaH (95%, 15 mg. 0.625 mmol). The resulting 
mixture was stirred for 15 min before adding acetic anhydride (0,083 ml, 0.875 
20 mmol). The reaction was allowed to warm to RT and stirred for 3 h before 
pouring into with water (25 ml). The slurry was stirred for 12 h, and the 
product collected to give after chromatography (1:3 hexane-ethyt acetate) on 
silica gel 82 mg of 1-acetyl-7-chloro- p -carboline. 

25 Example 14, 7-^hlora-9-nitro- p - cariidine 

A mixture of the product from example 12 (500 mg. 2.48 mmol) in concen- 
trated nitric add (20 ml) was stirred at RT for 22 h. The reaction mixture was 
carefuBy poured into cold (3 to 5 "C) water (50 ml), and after stirring for 2 h 
the predpitate was collected. The solid was suspended in saturated aqueous 

30 NaHCOa (50 ml) and stin^ed at RT for 1 2 h. The product was filtered and 
washed with water to provide 550 mg of 7-chloro-9-nitro- P -carboline 

Example 15, 9-amino-7-chloro- p - carboline 
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To a suspension of the product from example 14 (548 mg. 2.22 mmol) in EtOH 
(14 ml) at 65 "C to 70 'C was added tin chloride dihydrate (2.5 g. 1 1.1 mmol). 
Thereafter. 6M aqueous HCI (14 ml) was added dropwise. The mixture was 
stirred at 70 "C to 80 'C for 3.5 h and then partitioned slowly into saturated 
5 aqueous NaHCOa (1 50 ml) and EtOAc (100 ml). The aqueous phase was 
extracted (2 times) and the combined organic solutions dried (brine: NaS04) 
and concentrated to give 484 mg of 9-amlno-7-chloro- ^ -carboline. 

Example 1 6. 9-amino-7-chloro- fi - carit>oline trifuoroacetate 
10 To a solution of me product from example 15 (35 mg. 0.16 mmd) in pyridine 
(0.80 ml) was added acetic anhydride (0.018 ml. 0.19 mmol). The resulting 
mixture was allowed to stand at RT for 12 h before pouring into water (15 ml). 
The crude product was filtered arid purified by preparative HPLC using a C,8 - 
packed column and eluting with a gradient (5:95 to 60:40) of water-acetonitril 
1 5 (with 0.1 % trifluoracetic add). The pure fractions were combined and 

lyophilized to provide 18 mg of 9-amino-7-chloro- p -cartjoline trifluoroacetate. 

Example 17. 7-bromo-1-cari3onyl-(4'-morpholine)- P - carboline 

A solution of the product from example 1 (125 mg. 0.51 mmol) in DMF (2 ml) 

20 was treated with 0.55 ml of 1 M aqueous NaOH (0.55 mmol). After stining at 
RT for 30 minutes. 4-morpholinecart)onyl chloride (0.060 ml, 0.51 mmol) was 
added and reaction stin-ed 18 h at RT. The reacfion was partitioned in EtOAc 
and 5% citric add and the organic layer washed with water, dried (brme; 
MgS04). and concentrated. The residue was chromatographed (7:3 hexane- 

25 acetone) on silica gel to give 1 05 mg of 7-bromo-1 -carbonyK4'-morpholino)- p 
-cart>oline. 

Example 18, 1-(2'-elhylacetate)-7-chloro- p - carboline 
To a suspension of NaH (95%. 28 mg. 1.15 mmol) In DMF (1.0 ml) at 5 "C to 
30 1 0 'C was added the product firom example 1 2 (202 mg. 1 .0 mrnol) In DMF 
(3 ml). The resulting mixture was stirred for 30 min at 5 to 10 'C before 
adding ethyl bromoacetate (0.1 16 ml. 1 .05 mmd). The reaction was allowed to 
be stin-ed for 1 .5 h and then the reaction was dHuted with saturated aqueous 
NaHCOa (30 ml). The product was extraded vwith EtOAc (30 ml: 2 times each 
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15ml). and the combined organic extracts were dried (brine; MgS04) then 
concentrated. The residue was purified by chromatography (1:3 hexane-ethyl 
acetate) on silica gel to give 270 mg of 1-(2'ethylacetate)-7-chloro-P-carbofine. 

5 Example 19, 1-(2'-ethanoyl)-7-chloro-P-cart>oline 

To a solution of the product from example 18 (50 mg, 0.17 mmd) in THF (1.7 
ml) at 5 X to 10 X was added 1M LAH in THF (0.17 ml. 0.17 mmol). The 
resulting mixture was stirred for 2 h at 5 **C to 10 'C before adding EtOAc 
(0.10 ml). The mixture was subsequently diluted with ElOAc (5 ml) and slowly 
10 treated with saturated aqueous NaHe03 (5 ml). After diluting with water (10 
ml) and brine (10 ml) the mixture was extracted with EtOAc. The organic 
solution was dried (brine; MgS04) then concentrated to give 42 mg of 1- 
(2 ethanol)-7-chloro- p -carboline. 

15 Example 20. 1-(2'-acetyl)-7-chloro- p - cart)ohne 

To a solution of the product from example 18 (107 mg, 0,37 mmol) in MeOH 
(3.7 ml) at RT was added water (3.7 ml) followed by treatment with 1 M 
aqueous NaOH (0.41 ml, 0.41 mmol). The resulting mixture was stirred for 2 h 
and the volatile removed under reduced pressure. The mixture was 

20 subsequently diluted with water (5 mi) and the pH adjusted to 5 to 6. The 

precipitate was filtered and washed with water to give 96 mg of 1-(2'-acetyl)-7- 
chtoro- p -carboline. 

Example 21 , 8-methoxy- P - cartx>iine 
25 Prepared from 6-methoxytryptamine using the procedure as in example 3. 

Example 22, see table 1 for structure 

To a solution of the product fnDm example 20 (59 mg, 0.23 mnral) in DMF 
(2.8 ml) at RT was added p-nitrophenol (40 mg, 0.29 mmol) followed by 1- 

30 ethyl-3-(3-dimethylaminopropyI)carbodiimide (48 mg. 0.25 mmol). The 

resulting mixture was stirred for 1.5 h at RT and then ammonium bicarbonate 
(55 mg. 0.69 nunol) was added. The reaction was stirred for 1 8 h at RT and 
then poured into water (20 ml). The aqueous mixture was basified to pH of 
about 10 with K2C03. The predpitate was filtered and washed with water to 

35 give 47 mg of the title compound. 
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Example 23, 8-hydroxy-2-methyl- (J - carboline 
A solution of hanmine (616 mg. 2.9 mmol) in dichloroethane (20 ml) was 
treated with 2.0 ml of 1M BBtz (4 mmol) in dichloroethane. The reaction was 
5 stirred at 60 X for 48 h and then cooled to 0 before quenching with MeOH 
(5 ml). The reaction was concentrated and the residue triturated with methanol 
to give 413 mg of 8-hydroxy-2-methyl- p -carboline . 



10 Example 24. 6.8-dibromo-7-methoxy- p - carboline 

A solution of the product from example 30 (90 mg. 0.45 mmol) in acetic add 
(8 ml) was treated with bromine (0.025 ml. 0.48 mmol). The reaction was 
stin-ed at RT for 18 h and then concentrated. The residue was partifioned in 
EtOAc and aqueous NaHCOs. The organic layer was dried (brine; MgS04) and 

1 5 concentrated. The residue was purified by chromatography (5:4 hexane- 
acetone) on silica gel to give 3 mg of 6,8-dibromo-7-methoxy- p -carboline. 

Example 25. see table 1 for structure 

A solution of the product from example 23 (60 mg. 0.30 mmol) in DMF (3 ml) 
20 was treated with K2CO3 (1 00 mg) and l-butyl bromoacetate (0,040 ml, 0,27 
mmol). After stining at RT for 18 h, the reaction was partitioned in EtOAc and 
water. The organic layer was dried (brine; MgS04) and then concentrated. 
The residue was chromatographed (1:1 hexane-EtOAc) on silica gel to give 20 
mg of the title compound. 

25 

Example 26. see table for structure 

A solution of the product from example 23 (50 mg, 0.25 mmol) in DMF (3 ml) 
was treated with K2CO3 (100 mg) and benzyl bromide (0.030 ml, 0.25 mmol). 
After stining at RT for 18 h. the reaction was partitioned In EtOAc and water. 
30 The organic layer was dried (l)rine; MgS04) and then concentrated. The 

residue was chromatographed (1:1 hexane-EtOAc) on silica gel to give 12 mg 
of the titl^ compound. 

Example 27. 7-ethoxy-2-methyl- p - cariDOline 
35 A solution of the product from example 23 (60 mg. 0.30 mmol) in DMF (3 ml) 
was treated with K2CO3 (100 mg) and ethyl iodide (0,029 ml, 0.36 mmol). 
After stining at RT for 18 h, the reaction was partitioned in EtOAc and water. 
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The organic layer was dried (brine; MgS04) and then concentrated. The 
residue was chromatographed (1:1 hexane-acetone) on silica gel to give 
20 mg of 7-ethoxy-2-methyl- p -cartxjiine. 
Example 28, 7-bronrK>-2-methyl- p - carboline 
5 Prepared from harmane using the same procedure as in example 1 . 

Example 29. see table 1 for structure 

A solution of the product from example 23 (60 mg, 0.30 mmol) in DMF (3 ml) 
was treated with K2CO3 (100 mg) and acetic anhydride (0,034 ml, 0.36 mmol), 
10 After stining at RT for 18 h. the reactipn was partitioned in EtOAc and water. 
The organic layer was dried (brine; MgS04) and then concentrated. The 
residue was chromatographed (1:1 hexane-acetone) on silica gel to give 18 
mg of the title compound. 

1 5 Example 30, 7-methoxy- p - carboline 

Prepared from 5-methoxytryptamine using the procedure in example 3. 

Example 31, 8-fluoro- p - carboline 

Prepared from 6-fluorotryptamine using the same procedure as in example 3. 

20 

Example 32. 7-bromo-2-methyl-8-methoxy- p - carboline 
Prepared from harmine using the same procedure as in example 1. 

Example 33, 7-hydroxy- p - carboline 
25 Prepared from the product of example 30 using the procedure in example 23. 

Example 34, 7-chlora-8-fluoro- P • carboline 

Prepared from the product of example 31 using the procedure in example 12. 

30 Example 35, 7H7iethoxy-l-methyl-p-cariDOline 

Prepared from the product of example 30 using the procedure in example 1 1 . 

Example 36 9-chloro-8-methoxy>p-cari30tine trifluoroacetate and Example 37 
7,9-dichloro-8- methoxy-p-cark>oline trifluoroacetate 
35 A solution of the product from example 21 (195 mg. 1 .0 mmol) in 1 M HCI 

(3 ml) was treated with N-chlonDSUcdnimide (270 mg, 2 mmol) portionwise and 
the resulting solution was stinted at 60 to 70 ""C for 3h. The reaction was 
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evaporated and the crude product purified by preparative HPLC using a de- 
packed column and eluting with a gradient (5:95 to 50:50) of water-acetonitril 
(with 0.1 % trifluoroacetic acid). The pure fractions of each product were 
combined and lyophilized to provide 78 mg of 9-chloro-8-methoxy-P-cart>oline 
5 trifluoroacetate and 51 tng of 7.9-dichloro-8- methoxy-p-carboline 
trifluoroacetate. 

Example 38 7.9-dichloro-8-hydroxy-P-carboline 
A mixture of the product of example 37 (590 mg. 2.21 mmd) in methylene 
0 chloride (25 ml) at 35 "C was treated with a solution of BBra in methylene 
chloride (1M, 6 ml. 6 mmol). After refluxing for 3h, the reaction was quenched 
with methanol (5 ml) and then concentrated. The residue was slurred in 60% 
NaHCOa solution, the product filtered and washed vwth water to give 500 mg of 
7.9-dichloro-8-hydroxy-p-carboline. 

5 

Example 39 7,9-dichloro-8-ethoxy-p-carboline 

A mixture of the product of example 38 (35 mg. 0.14 mmol). K2CO3 (100 mg). 
and ethyl iodide (0.014 ml. 0.17 mmol) in acetone (5 ml) was stirred in a 
dosed reaction tube at RT for 3 days. After concentrating the reaction, the 
0 residue was partitioned in ethyl acetate and water. The organic layer was 
dried (MgS04) and concentrated to give crude product. The crude product 
was chromatographed (5% methanol in chlorofonn) on silica gel to ^e 8 mg 
of 7,9Klichloro-8-ethoxy- p-carboline. 

15 Example 40 7-chloro-8-fluoro-p-cartx)line trifluoroacetate 

A solution of the product of example 31 (78 mg. 0.42 mmd) in 1M HCI (1 ml) 
was treated with N-chlorosuccinlmide (1 15 mg. 0.9 mmd) portionwise and the 
resulting mixture was stirred at 60 'C to 70 'C for 3h. The reaction was 
evaporated and the crude product purified by preparative HPLC using a C18- 

10 packed cdumn and eluting with a gradient (5:95 to 50:50) of virater-acetonitril 
(with 0.1% trifluoroacetic add). The pure fradions with produd were combined 
and lyophilized to provide 33 mg of the title compound. 

Example 41 1-hydroxy-7-trifluoromethyl-p-carboline and Example 42 7-tri- 
J5 fiuoromethyl-p-carbpline 

A solution of 3-hydroxy-2-piperdone (96 mg. 0.83 mmd) In methylene chloride 
(5 ml) was treated vwth Dess Martin reagent (352 mg. 0.85 mmol) at RT and 
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the resulting mixture was stirred for 1h. After filtering the salts from the 
reaction, the ketone in solution was treated with 4-trifluoromethyl-phenyl- 
hydraane (145 mg. 0,83 mmol). After 15 min. hexane (20 ml) was added and 
the hydrazone collected by filtration. This crude hydrazone was heated at 
5 95 •C in fonnic add (70%. 10 ml) for 1h. The reaction was evaporated and the 
residue was chromatographed (ethyl acetate) on silica gel to give 60 mg of 
dihydro 1 -hydroxy-7-trifluoromethyl-p-carboline. 

A portion of dihydro 1.hydroxy-7-lrifluoromethyl-p-carboline (6 mg) in xylenes 
(1 ml) was treated with Pd/C (10%. 7 mg) and the mixture heated at 50 for 

10 one week. The reaction was concentrated after filtering It through celite, and 
the residue was chromatographed (1:1 hexane-ethyl acetate) on silica gel to 
give 1 mg of 1-hydroxy-7-trifluoromethyl-P-carboline. 
A portion of dihydro 1-hydroxy-7-trifluoromethyl-p-carboline (25 mg) in THF 
(1 ml) was treated with a solution of lithium aluminum hydride in THF (1M, 

1 5 0.5 ml). The reaction was stirred at 60 "C for 6h before quenching with water 
(5 ml) and extracting with ethyl acetate (3 times 10 ml). The combined organic 
layers were dried (MgS04) and concentrated to provide tetrahydro 74rifluoro- 
methyl-IJ-carboline. This material was taken up in xylenes (5 ml) and treated 
with Pd/C (10%, 15 mg). The mixture was stirred at 150 *C for 48h before 

20 filtering through celite and concentrating. The residue was chromatographed 
(ethyl acetate) on silica gel to give 5 mg of 7-tri-fluoromethyl-p-carboline. 

Example 43 7-chlora-9-(methylamino)-p-carboline trifluoroaeetate 

A solution of the product of example 15 (50 mg, 0.23 mmd) In AcOH/methanol 

25 (1%. 3 ml) was treated with sodium cyanoborohydride (30 mg. 0.46 mmol) 
followed by fomialdehyde (37%, 0.017 ml. 0.23 mmol). The reaction was 
stin-ed at RT for 36 h and then diluted with saturated NaHCOa (9 ml). After 
stining for 15 min. the cmde product was filtered and washed with water. The 
crude product was purified as described in example 46. The pure fractions with 

30 product were combined and lyophilized to provide 1 3 mg of the title compound. 

Example 44 7rchloro-9-(dimethylanniino)-p'Carboline trifluoroaeetate 
A solution of the product of example 15 (50 mg. 0J23 mmol) in AcOH/methanol 
(1%. 3 ml) was treated with sodium cyanoborohydride (30 mg, 0.46 mmd) 
35 followed by formaldehyde (37%. 0.060 ml. 0.69 mmol). The reaction was 
stin^ed at RT for 36 h and then diluted with saturated NaHCOa (9 ml). After 
stirring for 15 min, the oude product was filtered and washed with water. The 
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crude product was purified as described in example 46. The pure fractions with 
product were combined and lyophilized to provide 40 mg of the title compound. 

Example 45 7-chloro-9-{methylsullbnylamino)-pKarboline trifluoroacetate 
5 A solution of the product of example 15 (30 mg. 0.14 mmol) in pyridine (0.5 ml) 
was treated with methanesulfonyl chloride (0.024 ml. 0.30 mmol) in two 
portions over 30h. The reaction was diluted with water (5 ml) and the cmde 
product collected and washed with water (several times). The crude product 
was purified as described in example 46. The pure fractions with product were 
10 combined and lyophilized to provide 16 mg of the title compound. 

Example 46 7-chloro-9-(propyionylamlno)-p-carboline trifluoroacetate 

A solution of the product of example 15 (30 mg. 0.14 mmol) in pyridine (1.0 ml) 

was treated with propionyl chloride (0.015 ml. 0.17 mmol). After stirring at RT 

1 5 for 4h. the reaction was diluted with water (9 ml) and saturated NaHCOj 
(1 ml). The crude product was collected and washed with water (several 
times ). The caide product was purified by preparative HPLC using a Ci8- 
packed column and eluting witti a gradient (5:95 to 50:50) of water-acetonltril 
(wiOi 0.1% trifluoroacetic add). The pure fractions with product were combined 

20 and lyophilized to provide 21 mg of the titie compound. 

Example 47 7-chloro-9-(benzoylamino)-p-cari3oline trifluoroacetate 
A solution of the product of example 15 (30 mg. 0.14 mmol) in pyridine (1.0 ml) 
was treated with benzoyl chloride (0.020 ml. 0.17 mmol). After stirring at RT for 
25 4h. the reaction was diluted vrfth water (9 ml) and saturated NaHCOa (1 ml). 
The crude product was collected and washed with water (several times). The 
crude product was purified as described in example 46. The pure fractions with 
product were combined aind lyophirized to provide 12 mg of 7-chloro-9- 
(benzoylamino)-p-carboline triflubnaacetate. 

30 

Example 48 7-chloro-9-(Acetyl-mettiylamino)-p-cart>oline trifluoroacetate 
A solution of the product of example 43 (19 mg. 0.082 mmol) in pyridine (0.40 
ml) was ti-eated with acetic anhydride (0.037 ml. 0.36 mmol) in two portions 
over 48h. The reaction was subsequentiy concentrated to dryness and the 
35 residue coevaporated with AcOH under reduced pressure. The crude product 
was purified as described in example 46. The pure fractions with product were 
combined and lyophflized to provide 9 mg of the titie compound. 
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Example 49 7-chloro-9-(4-fluoroben2oylamino)-p-carboIine trifluoroacetate 
A solution of the product of example 15 (30 mg, 0.14 mmol) in pyridine (1.0 ml) 
was treated with 4-fluorobenzoyl chloride (0.018 ml, 0.17 mmol). After stirring 
at RT for 18h, the reaction was diluted with water (10 ml). The crude product 
5 was purified as described in example 46. The pure fractions with product were 
combined and lyophilized to provide 13 mg of the title compound. 

Example 50 

A cold (3 *C to 5 "C) solution of the product of example 15 (30 mg. 0.14 mmol) 
1 0 and pyridine (0.014 ml. 0.1 7 mmol) in THF (0.7 ml) was treated with phenyl 

chlorofonmate (0.018 ml, 0.145 mmof). After stirring at RT for 2h, the reaction 

was partitioned in ethyl acetate and buffer (pH 7.2). The organic layer was 

dried (brine, Na2S04) and concentrated to give 43 mg of phenyl carbamate. 

To a solution of phenyl carbamate (30 mg, 0.089 mmol) in DMSO (0.5 ml) was 
1 5 added 2-methoxyethylamine (0.010 ml, 0.10 mmol). After stirring at RT for 

30 min, the crude reaction mixture was purifled as described in example 46. 

The pure fractions with product were combined and lyophilized to provide 

21 mg of the title compound. 

20 Example 51 7-chloro-9-(methoxyacetylamino)-p-carboline trifluoroacetate 

A solution of the product erf example 15 (35 mg. 0.16 mmol) in pyridine (1.0 ml) 
was treated with methoxyacetyl chloride (0.016 ml, 0.18 mmol). After stirring 
at RT for 2h, ttie reaction was diluted with water (10 ml). The crude product 
was purified as described in example 46. The pure fractions with product were 

25 combined and lyophilized to provide 32 mg of the title compound. 

Example 52 7-chlbro-9-(3-methoxybenzoxylamino)-p-carboRne 
trifluoroacetate 

A solution of the product of example 15 (30 mg, 0.14 mmol) in pyridine (1.0 ml) 
30 was treated with m-anisoyi chloride (0.027 ml, 0.19 mmol) in two portions over 
6h. The reaction was sut>sequently diluted with water (10 ml) and the crude 
prodifct was purified as described in example 46. The pure fractions with 
product were combined and lyophilized to provide 33 mg of the title compound. 

35 Example 53 7-chloro-9-(4-methoxybenzoxylamiho)-P-carboline 
trifluoroacetate 
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A solution of the product of example 15 (30 mg, 0.14 mmol) in pyridine (1.0 ml) 
was treated with p-anisoyi chloride (37 mg. 0.22 mmol) in two portions over 
24h. The reaction was subsequently diluted with water (10 ml) and the crude 
product was purified as described in example 46. The pure fraciions vnth 
5 product were combined and lyophilized to provide 24 mg of the title compound. 

Example 54 7-chloro-9-(methylcarbamylamino)-p-carboline trifluoroacetate 
A solution of the product of example 15 (30 mg. 0.14 mmd) in pyridine (1.0 ml) 
was treated with p-anisoyI chloride (0.017 ml. 0.21 mmol) in two portions over 
10 4h. The reaction was subsequently diluted with water (10 ml) and the crude 
product vyas purified as described in example 46. The pure fractions wifli 
product were combined and lyophilized to prowle 35 mg of the title compound. 

Example 55 7-chloro-9-(isovalerylamino)-P-carboline trifluoroacetate 
1 5 A solution of the product of example 1 5 (35 mg. 0.1 6 mmol) in pyridine (1 .0 ml) 
was treated with isovalerylchloride (0.033 ml. 0.28 mmol) in two portions over 
24h. The reaction was subsequently diluted with water (10 ml) and the crude 
product was purified as described in example 46. The pure fractions with 
product were combined and l^hilized to provide 52 mg of the title compound. 

20 . .. 

Example 60 N-(6-Chloro-9H-P-carbolin-8-yl)-nicotinamide 

To a solution of nortiarmane (2.0 g. 1 1 .9 mmol) in water (89 ml) and 1 M 

aqueous HCI (29.8 ml. 29.8 mmol) was added N-chtorosucdnimide (3.17 g. 

23.8 mmol) portionwise. The resulting solution was stirred at RT for 6 h. and 

25 then at 0 "C to 5 "C for 12 h. The reaction was diluted with water (lOOml) and 

basified cautiously with solid K2CO3 (4.3 g). After stirring at RT for 1 h, the 

product was collected and washed writh water. The crude product was refluxed 

in chlorofomi fori h and filtered after cooling to 15 'C to provide 2.05 g of 7- 

chloro-P-carboline. 

30 A mixture 7-chloro-p-cari3oline (500 mg. 2.48 mmol) in concentrated nitric add 
(20 ml) was stin^ed at RT for 22 h. The reaction mixture vws carefully poured 
into cold (3 'C to 5 'C) water (50 ml), and afterstining for 2 h the precipitate 
was collected. The solid was suspended in saturated aqueous NaHCOa (50 
ml) and stirred at RT for 1 2 h. The product was filtered and washed with water 

35 to provide 550 mg of 7-chloro-9-nitro- P -carboline. 
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To a suspension of 7-chlorO'9-nitro- P -carboline (548 mg. 2.22 mmol) in EtOH 
(14 ml) at 65 X to 70 X was added tin chloride dihydrate (2.5 g. 1 1 .1 mmol). 
Thereafter. 6M aqueous HCI (14 ml) was added dropwise. The mixture was 
stirred at 70 "C to 80 for 3.5 h and then partitioned slowly into saturated 
5 aqueous NaHCOa (1 50 ml) and EtOAc (1 00 ml). The aqueous phase was 
extracted (2 times) and the combined organic solutions dried (brine; NaS04) 
and concentrated to give 484 mg of 9-amino-7-chloro- p -carboline. 
To a cold (3-5 °C) solution of 9-amino-7-chloro- p -carboline (2.75 g. 12.7 
mmol) in pyridine (150 ml) was added nicotinyl chloride hydrochloride (2.82 g. 

10 15.8 mmol). The reaction was allowed to warm to RT and stirred for 20 h 
before diluting the reaction with water (100 ml) and 1M NaOH (25 ml). After 
stirring for 1 h at RT. the mixture was poured into water (200 ml). The mixture 
was allowed to stand for 1 h and the product was filtered to provide 3,80 g of 
the title compound after washing with water and drying under reduced 

15 pressure at RT. 

Example 68 N-(6-Chloro-7-methoxy-9H-P-carbolin-8-yl>-nicotinamide 
A mixture of 6Hfnethoxytryptamlne (9.10 g, 47.8 mmol) in EtOAc (40 ml) and 
pH 4.5 NaOAc buffer (40 ml) was treated with glyoxalic acid hydrate (5.30. 
20 57.6 mmol). The mixture was stirred vigorously for 2 days and then diluted with 
hexane (40 ml). The product was filtered and washed with water and (1:1) 
hexane-ethyf acetate. The crude product was crystallized from methanol after 
filtration of a hot methanol solution. 

The caide product (11.5 g) from above in 6N HQ (100 ml) was treated 3 times 
25 with concentrated HCI (5.0 ml) every 1 5 min while refluxing. After refluxing for 
a total of 1 h. the reaction was concentrated to give a residue. This residue 
was slurried and sionicated with 10% Na2C03 (300 ml) and filtered to give the 
free amine (7.20 g). The above amine was refluxed in xylenes (200 ml) and 
pyridine (100 ml) with 10% Pd/C (3 g) for 5 h. The hot reaction was filtered thru 
30 celite and the filtrate was concentrated to give 6.38 g of 8-methoxy-p- 
carboline. 

To a mixture of 8-methoxy- p -cari^oline (1 .0 g. 5 mmol) in THF (1 00 ml) was 
added N-chlorosuccinimide (0.70 g. 5.2 mmol). The reaction was stired at RT 
for 4 h before concentrating and washing the residue with 1:1:1 mixture of 10% 
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Na2C03. hexane. and EtOAc (400 ml). The resulting residue was triturated 
with xylenes to provide 677 mg of 7-chloro-8-methoxy- p -carboline. 
A solution of 7-chloro-8-methoxy- P -carlwiine (677 mg. 2.9 mmol) in 
trifluoroacetic acid (10 ml) was treated with NaNOj (260 mg. 3.06 mmol). The 
5 reaction was stirred for 3 h at RT and then concentrated. The crude product 
was chromatographed on silica eiuting vnth a 5 % to 10% methanol in 
chloroform gradient to provide 463 mg of 7-chloro-8-methoxy-9-nitro- p - 
cartx>line. .. 

A solution of 7-chloro-8-melhoxy-9-nitro-P-carboline (460 mg. 1.66 mmol) in 
10 EtOH (25 ml) was treated with SnClr2 H2O (450 mg. 2.00 mmol). The reiaction 
was sUrred for 5 h at 65 'C and then concentrated. The crude product was 
chromatographed on silica eiuting with a 5 to 10% methanol in chloroform 
gradient to provide 410 mg of 7-chloro-8-methoxy-9-nitro-p-carboline. 
A solution of 7-chloro-8-methoxy-9-nitro-P-carboline (21 mg. 0.085 mmol) in 
1 5 pyridine (1 ml) was treated with nicotinyi chloride hydrochloride (54 mg. 0.30 
mmol) and 4-dimethylaminopyridine (5 mg). After stirring at 95 °C - 100 °C for 
7 h the reaction was concentrated, the residue slurried with 10% NaaCOs. and 
then chromatographed on silica eiuting with a 5 % to 10% metiianol in 
chloroform gradient to provide 4.7 mg of the title compound. 

20 

Example 82 N-(6-Chloro-9H-P-cart)olin-8-yl)-3.4-difluoro-benzamide 
To a cold (3 "C - 5 'C) solution of 9-amino-7-chloro-P-carboline (2.50 g, 1 1 .5 
mmol, as prepared in example 60 alxjve) in pyridine (130 ml) was added 3.4- 
diflourobenzoyl chloride (1.67 ml. 13.25 mmol). The reaction was allowed to 

25 warm to RT and stin-ed for 20 h before diluting the reaction writh water (60 ml) 
and 1M NaOH (15 ml). After stirring for 3 h at RT. the pH of the mixture was 
adjusted to 8-9 with 1 M HCI and then poured into water (250 ml). The mixture 
was allowed to stand for 30 min and the product was filtered to provide 3.95 g 
of the title compound after vrashing with water and drying under reduced 

30 pressure at 55 °C - 60 °C. 

Example 83 6-Chloro-N-(6-chloro-9H-p-carbolin-8-yl)-nicotinamide 

To a cold (3-5 X) solution of 9-amino-7-chloro-p-carboline (1.40 g. 6.45 mmol. 

as prepared in example 60 above) in pyridine (72 ml) was added 6-chloro- 
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nicotinyl chloride (1.30 g, 7.42 mmol). The reaction was allowed to warm to RT 
and stirred for 16 h before diluting the reaction with water (60 ml) and 1M 
NaOH (8 ml). After stirring for 40 min at RT. the mixture was poured into water 
(200 ml). The mixture was allowed to stand for 30 min and the product was 
5 filtered to provide 2.20 g of the title compound after washing with water and 
drying under reduced pressure at RT. 

The examples in Table 1 show the staictures of the prepared compounds and 
were prepared according to the previous examples. 
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O 


CeHizCINaOa 


331 


112 


a ^ 

0 


CuHuCIFNaOzS 


377 


113 


o 


CwHuBrCINaO 


- 401 


114 


a ^ 

/ 


CsHisaFNaOa 


371 


115 


a ^ 

HO — ^j^^j^TTS-^ 


Ci7H,3Cl3N402 


339 


116 


g^^^^^^ ^^^^^ 
o 


CieHiiajNaO 


357 


117 


a. 

0 


CrHieCINaO 


314 
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Example 


Structure 


Empirical formula 


MS (M+ H) 


118 


N ^ 


Ci8H,2Cl2N402 


388 


119 


a. 

N 

0 ° 


C,6Hl,CIN403 


343 


120 


F 


C10H17CIF2N3O2 


390 


121 


0 


CitHizCINsO 


339 



5 Pharmacological examples 
l)^B-kinase ELISA 
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The in-vitro assay for detecting and measuring inhibition activity against IkBq- 
kinase complex by candidate phamnacologicai agents employs a biotinylated 
polypeptide spanning both Ser^^ and Ser^^ of IkBd and a specific antibody 
binding only to the phosphorylated fomi of the polypeptide, being either 
5 monoclonal or polyclonal (such as the commercially-available anti-phospho- 
serine^^ kBa antibodies from New England Biolabs, Beverly. MA. USA. cat. 
#9240), Once the antibody-phospho-polypeptide complex is formed, the 
complex can be detected by a variety of analytical methods utilizing such as 
radioactivity, luminescence, fluorescence or optical absori^ance. For the use of 

10 the ELISA method, the complex can be immobilized either onto a biotin-_. 
binding plate (such as Neutravidin coated plate) and detected with a 
secondary antibody conjugated to HRP. or onto an antibody-binding plate 
(such as Protein-A coaled plate) and detected vwth biotin-binding protein 
conjugated to HRP (such as Slreptavldin-HRP). The level of activity can be 

1 5 correlated with a standard curve using synthetic phosphopeptides 
corresponding to the substrate polypeptide. 
Experimental 

IkBo kinase complex was prepared by first diluting 10 mL of Hel^a S3 cell- 
extracts S100 fraction with 40 mL of 50 mM HEPES pH 7,5. Then. 40% 

20 ammonium sulfate was added and incubated on ice for 30 minutes. 

Precipitated pellet was redissolved with 5 mL of SEC buffer (50 mM HEPES 
pH 7.5. 1 mM DTT. 0.5 mM EDTA, 10 mM 2-glycerophosphate). clarified by 
centrifugation at 20,000 x g for 15 min., and filtration through a 0.22 pm filter 
unit. Sample was loaded onto a 320-mL Superose-6 FPLC column (Amersham 

25 Pharmada Biotech AB, Uppsala. Sweden) equilibrated with SEC buffer 
operated at 2 mUmin flow rate at 4X. Fractions spanning the 670-kDa 
molecular-weight mariner were pooled for activation. Kinase-containing pool 
was then activated by incubating vwth 100 nM MEKK1A. 250 pM MgATP. 
10 mM MgCIa, 5 mM DTT. 10 mM 2-glycerophosphate. 2.5 pM Microcystin-LR, 

30 for 45 minutes at 37X. Activated enzyme was stored at -SOX until further 
use. Per well of a 96-well plate, compounds at various concentrations in 2 pL 
DMSO were pre-incubated for 30 minutes at 25X with 43 pL of activated 
enzyme diluted [1:25] with assay buffer (50 mM HEPES pH 7.5, 5 mM DTT, 10 
mM Mga2. 10 mM 2-glycerophosphate, 2.5 pM Microcystin-LR). Five 
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microliters of peptide substrate (biotin-{CH2)6- DRHDSGLDSMKD-CONH2) at 
200 pM stock solution was added to each well and incubated for 1 hour before 
quenching with 150 pL of 50 mM HEPES pH 7.5. 0.1% BSA. 50 mM EDTA. 
plus [1:200] antibody. Quenched kinase reaction samples and phospho- 
5 peptide-calibratlon standards (biotin-{CH2)6- DRHDSpOaJGLDSMKD-CONHz . 
serially diluted in assay buffer) at 1 00 pL per well were transfen-ed to a 
Protein-A plate (Pierce Chemical Co.. Rockford. IL, USA) and incubated for 2 
hours, with shaking. Following 3 washes with PBS. 100 pL of 0.5 pg/mL 
Streptavidin conjugated with HRP (horseradish peroxidase) diluted with 50 mM 

10 HEPES/ 0.1 % BSA, was added for 30 minutes. After 5 washes with PBS. 
100 pL TMB substrate (Kirkegaard & Peny Laboratories. Gaithersburg, MD. 
USA) was added and colordevelopmentwasstoppedby adding 100 pL of 
0.18 M H2SO4. Absorbance signals were recorded at 450 nm. Calibration- 
curve standards were fitted by linear regression using a 4-parameter dose- 

15 response equation. Based on this standard curve, levels of kinase activity 
were calculated in order to determine inhibition activity of candidate 
pharmacological agents. 

Table 3 which follows shows the results. 

20 

The compound according to example 121 shows a ICsoOf 1 ,7. 



25 



30 



35 Table 3: Kinase inhibition at a substance concentration of IC50 in pM 



wo 01/68648 



PCT/EPOl/02237 



64 



Example 
number 


ikB- 
kinase 
ICso 


txampic 
number 


IKO- 

kinase 
ICso 


number 


kinase 
ICso 


number 


IkR- 
kinase 
ICso 


1 


0.4 


31 


3.3 


61 


0.94 


91 


2.3 


2 


0.4 


32 


4.6 


62 


0.38 


92 


0.4 


3 


1 


33 


1.5 


63 


113 


93 


1.3 


4 


2.5 


34 


1 


64 


0.11 


94 


0-64 j 


5 


1 


35 


3.5 


65 


0.10 


95 


1.0 1 

-. 1 


6 


3 


36 


1.4 


66 


0.7 


96 


1.3 


7 


65 


37 


0.15 


67 


0.5 


97 


0.69 


8 


0.2 


38 


11 


68 


0.16 


98 


0.9 


9 


0.2 


39 


0.1 


69 


3.0 


99 


0.09 


10 


0.4 


40 


2 


70 


0.36 


100 


1.5 


11 


0.7 


41 


2.2 


71 


3.0 


101 


1.8 


12 


0.4 


42 


0.8 


72 


0.58 


102 


0.8 


13 


0.5 


43 


1 


73 


0.4 


103 


0.31 


14 


4 


44 


2 


74 


3.8 


104 


1.0 


15 


0.8 


45 


8.3 


75 


0.29 


105 


0.4 


16 


0.3 


46 


0.3 


76 


0.9 


106 


0.6 


17 


5 


47 


0.6 


77 


4.4 


107 


0.4 


18 


23 


48 


4 


78 


2.3 


108 


2.1 


19 


3 


49 


0.22 


79 


0.18 


109 


2.1 


20 


14 


50 


10 


80 


0.31 


110 


0,3 


21 


1.8 


51 


0.6 


81 


0.25 


111 


0,54 


22 


15 


52 


0.6 


82 


0,15 


112 


0.93 


23 


22 


53 


1.4 


83 


0.06 


113 


0.o4 


24 


4.6 


54 


0.7 


84 


0.1 


114 


1 


25 


31 


55 


U.O 


85 




115 




26 


12 


56 


0.27 


86 


0.7 


116 


1.8 


27 


4.5 


57 


4.3 


87 


0.75 


117 


0.67 


28 


11 


58 


0.33 


88 


0.28 


118 


0.12 


29 


40 


59 


3.2 


89 


0.57 


119 


0.6 


30 


5.2 


60 


0.052 


90 


1.4 


120 


0.4 
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Mouse heterotopic cardiac transplant model 

In the mouse heterotopic cardiac transplant model across full histocompatibility 
barriers (BALB/c->C57BU6 or 86/129). graft sunnval is typically limited to 7.3 
± 0.4 days (mean ± SD. nO allografts) (see for example in Hancock WW. 

5 Sayegh MH. Zheng XG. Peach R. Linsley PS. Turka LA. Costimulatory 
function and expression of CD40-ligand. CD80 and CD86 or in vascularized 
murine cardiac allograft rejecBon. Proc Natl Acad Sci (USA) 93. 1996. 13967- 
13972; and Hancock W W. Buelow R. Sayegh MH. Turka LA. Antibody- 
induced transplant arteriosclerosis is prevented by graft expression of anti- 

1 0 oxidant and anti-apoptotic genes. Nature Med 4. 1 998. 1 392-1 396). 

The effects of oral administration of the compounds according to examples 49 
and 60 were tested using 25 mgfl<g/day for 14 days, starting at transplantation 
in said animal model. Whereas grafts in animals receiving the carrier, methyl- 

1 5 cellulose, rejected by 7 days (6.7 ± 0.8). grafts in compound 49-treated mice 
survived around 15 days (15.3 ± 0.6). and grafts in those given compound 60 
survived for 20 days (20 ± 1). Current immunosuppressive therapies used In 
transplantation have limited efficacy and/or considerable toxicity. Targeting of 
IkB-kinase with these agents significantly prolonged allograft surwval vnthout 

20 associated toxidty. 
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Patent Claims 

1. A compound of the formula I 




EPO - DG 1 
® 1 5. G3. 200! 

(46) 



and/or a stereoisomeric form of the compounds of the fomiula I and/or 
a physiologically tolerable salt of the compounds of the formula I, 
where Be. B7, Ba and B9 are independenUy selected from the group 
consisting of cartDon atom and nitrogen atom, where Be. B7, Ba and B9 
10 together are no more than two nitrogen atoms at the same time; 

wher^n in case a) 

the substituents R\ and independently of one another are 

1.1. hydrogen atom, 

1.2. halogen, 
15 1.3. -CN, 

1.4. rCOOH. 

1.5. -NO2, 

1.6. -NH2, 

1 .7. -0-(Ci-Cio)-alkyl. wherein alkyi is unsubstituted or mono- to 
20 penta- substituted independently of one another by 

1 .7.1 phenyl, which is unsubstituted or mono- to penta- 
substituted by halogen or-0-(Ci-C4)-alkyl. 

1.7.2 halogen. 

1.7.3 -NH2. 
25 1-7.4 -OH, 

1 .7.5 -COOR^^ wherein R'^ is hydogen atom or -{Ci-Cio)-alkyl. 

1.7.6 -NO2. 

1.7.7 -S(0)y-R''* . wherein y is zero, 1 or 2. R'"* is -(C1-C10)- 
alkyl. phenyl, which is unsubstituted or mono- to penta- 
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substituted as defined for substituents under 1.7.1 to 
1.7.1 1 . amino or -N(R^^2. 

wherein R" is independently of one another hydrogen 
atom. pher>yl. -(C,-C,o)-alkyl. -C(0)-(C,-C7)-alkyl. -C(0)- 
phenyl. -C(0)-NH-(C,-C7)-alkyl. -C(0)-0-phenyl. -C(0)- 
NH-phenyi. -C(0)-0-(C,-C7)-alkyl. 
-S(0)y-R", wherein R'" and y are as defined above, 
and wherein alkyi or phenyl in each case are 
unsubstituted or mono- to penta- substituted 
independently of one another as defined under 1.7.1 to 
1.7.11 above, or 

R^^ together Wflth the nitrogen atom to wrfiich it is bonded 
form a heterocycle having 5 to 7 ring atoms, 

1 .7.8 -O-phenyl. wherein phenyl is unsubsfituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above. 

1.7.9 a radicale selected from pyrrolidine, tetrahydropyridlne, 
piperidine. piperazine, imidazoline, pyrarolidine. furan. 
morpholine, pyridine, pyridazine. pyrazine, oxolan. 
imidazoline, isoxazolidine. 2-isoxazoBne. isothiazolidine. 
2-isothiazoline, thiophene or thiomorpholine. 

1.7.10 -(C3-C7)-cycloalkyl or 

1.7.11 =0. 

1 .8. -N(R")2, wherein R" is as defined in 1 .7.7 above. 

1 .9. -NH-C(0)-R", wherein R" is 

1.9.1 a radicale selected from pyrrolidine, tetrahydropyridine. 
piperidine. piperazine, imidazorine. pyrazoUdine. furan. 
morpholine. pyridine, pyridazine. pyrazine. oxolan. 
imidazoline, isoxazolidine. 2-isoxazoline, isothiazolidine. 
2-isothiazoline, thiophene or thiomorpholine. 
wherein said radical is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
under 1.7.1 to 1.7.11 above. -CF3. benzyl or by -(Ci-C,o)- 
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alkyi, wherein alky! is mono to tri- substituted 
independently of one another as defined under 1.7.1 to 
1.7,11 above, 

5 1 .9.2 -(Ci-Cio)-alkyL wherein alkyI is unsubstituted or mono- to 

penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above or by -O-(Ci-Cio)- 
alkyl. wherein alkyI is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
10 under 1.7.1 to 1.7.11 above. 

1.9.3 -(C3-C7)-cycloalkyl. 

1 .9.4 -N(R'^)2. wherein is as defined in 1 .7.7 above, or 

1.9.5 phenyl, wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 

15 defined under 1 .7.1 to 1 .7.1 1 above, by -0-(C,-Cio)-alkyl. 

by -CN. by -CF3, by -(Ci-Cio)-a!kyl, wherein alkyI is mono 
to tri- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above or two substituents 
of the phenyl radical form a dioxolan ring , 
20 1 .10. -S(0)y-R^^ . wherein R^^ and y are as defined in 1 .7.7 above, 

1.11. -C(0)-R^^ wherein R^^ is phenyl or -{Ci-C7)-alkyl, wherein alkyI 
or phenyl are unsubstituted or mono- to penta- substituted 
independently of one another as defined under 1.7.1 to 1.7.1 1 
above, 

25 1.12. -C(0)-0-R^^, wherein R^^ is as defined in 1 1 . above. 

1.13. -{Ct>Cio)-aIkyl. wherein alkyI is unsubstituted or mono- to penta- 
substituted independently of one another as defined under 1,7,1 
to 1.7-11 above. 

1 .14. >0-(Ci-C6)-alkyl-C>(Ci-C6)-aikyl, 
30 1.15. -0-(Co-C4)-alkyl-{C3-C7)-cycloalkyl, 

1.16. -(Ci-C4)-alkyl-N(R'^)2. wherein R^^ is as defined in 1 .7.7 above 

1.17. -CFaor 

1.18. -CF2-CF3, 
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R* is 1 . -(Ci-Cio)-a!kyl. wherein alkyi is mono- to penta- 

substituted independently of one another as defined 
under 1.7.1 to 1.7.11 above, 
5 2. -CF3 . 

3. -CF2-CF3. 

4. -CN, 

5. -S(0)y-R^^ . wherein R'"^ and y are as defined in 1 .7.7 
above, 

10 6. -NH2. 

7. -0-(Ci-Cio)-alkyl, wherein alkyI is mono- to penta- 

subslituted independently of one another by 
7.1 phenyi. which is unsubstituted or mono- to penta- 
substituted by halogen or-0-(Ci-C4)-alkyl, 
15 7.2 halogen, 

7.3 -NH2. 

7.4 -OH, 

7.5 -COOR^®. wherein R^® is hydogen atom or -(Ci-Cio)-alkyl. 

7.6 -NO2. 

20 7.7 -S(0)y-R'* • wherein y is zero, 1 or 2, R^^ is -(C1-C10)- 

alkyi. phenyl, which is unsubstituted or mono- to penta- 
substituted as defined for substituents under 1.7.1 to 
1.7.11. amino or -N{R")2. 

wherein R^^ is independentty of one another hydrogen 
25 atom, phenyl. -<Ci-Cio)-alkyl. -CCOHCi-CrValkyl, -C(0)- 

phenyl. -C(0)-NH-{Ci-C7)-alkyl, .C(0)-0-phenyl. -C(0)- 

NH-phenyl, -C(0)-0-(Ci-C7)-aIkyL -S(0)y-R'\ wherein 

R^^ and y are as defined above. 

and wherein alkyI or phenyl in each case are 
30 unsubstituted or mono- to penta- substituted 

independently of one another as defined under 1 .7.1 to 

1.7.11 above, or 

R^^ together with the nitrogen atom to which it is bonded 
forni a heterocycie having 5 to 7 ring atoms. 



SUBSTITUTE SHEET (RULE 26) 



wo 01/68648 



PCT/EPOI/02237 



70 

7.8 -O-phenyL wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above, 
5 7.9 a radicale selected from pyrrolidine, tetrahydropyridine. 

piperidine. piperazine. imidazoline, pyrazolidine, furan. 
morpholine, pyridine, pyridazine, pyrazine, oxolan. 
tmkiazoiine. isoxazolldine, Ihiophene, 2-isoxazoline, 
isothiazolidine, 2HSOthiazoiine, or thiomorpholine. 
10 7.10 -(C3-C7)-cycloalkyl or 

7.11 =0, 

8. -N(R'^)2. wherein R" is independently of one another 
hydrogen atom, phenyl. -(C,-C,oVaIlcyl, -C{0)-phenyl. - 
C(0)-NH-phenyl. -C{0)-NH-(C,-C7)-alkyl. -C(OHCi-C,o)- 

15 aOcyl. -C(0)-0-phenyl, -CCOVO-CC-CTValkyl, -S(0)y-R^\ 

wherein R" and y are as defined above, 
and wherein alkyi or phenyl In each case are 
unsubstituted or mono- to penta- substituted 
independently of one another as defined under 1 .7.1 to 

20 1 .7.1 1 above, or 

R^^ together with the nitrogen atom to which it is bonded 
form a heterocycle having 5 to 7 ring atoms. 

9. .NH-C(0)-R^\ wherein R^^ is 

9.1 a radicale selected from pyrrolidine, tetrahydropyridine. 
25 piperidine. piperazine, imidazoline, pyrazolidine. furan. 

morpholine. pyridine, pyridazine. pyrazine. oxolan. 

imidazoline, isoxazolldine. 2-isoxazoline. isothiazolidine. 

2-isothiazoline. thiophene or thiomorpholine. 

wherein said radical is unsubstituted or mono- to penta- 
30 substituted independently of one another as defined 

under 1.7.1 to 1.7.11 above, -CF3, benzyl or by -(Ci-Cto)- 

alkyl. wherein alkyI is mono to tri- substituted 

independently of one another as defined under 1 .7.1 to 

1.7.11 above. 
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9.2 -(Ci-C,o)-alkyl. wherein alkyi is mono- to penta- 
substituted independently of one another as defined 
under 1 .7.1 to 1.7.11 above or by -0-(Ci-C,o)-afkyl, 

5 wherein alkyI is unsubstituted or mono- to penta- 

substituted independently of one another as defined 
under 1,7,1 to 1.7.11 above. 

9.3 -{C3-C7)-cycloaikyl. 

9.4 -N(R^^)2. wherein R'^ is as defined in 1 ,7.7 above 
10 provided that -N(R^^)2 is not -NH2. or 

9.5 phenyl, wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above, by -0-(Ci-Cio)-alkyI. 
by-CN, by -CF3, by -(C,-Cto)-alkyl, wherein alkyI is mono 

15 to tri- substituted independently of one another as 

defined under 1 .7. 1 to 1 .7. 1 1 above or two substituents 
of the phenyl radical form a dioxolan ring , 

10. -C(0)-R'^ wherein is phenyl or -(Ci-C7)-alkyl, 
wherein alkyI or phenyl are mono- to penta- substituted 

20 independently of one another as defined under 1,7.1 to 

1.7.11 above. 

1 1 . -C(0)-0-R". wherein R^^ :s as defined in 1 0. above. 

1 2. .0-(Ci-C6)-alkyl-0-(CrC6)-alkyl. 

13. -0-(Co-C4)-alkyl-(C3-C7)-cycloalkyl or 

25 14. -(Ci-C4)-alkyl-N(R")2. wherein R" is as defined in 1.7.7 

above, 

R* is 1 . a hydrogen atom, 

2. -{C,-Cio)-alkyl. wherein alkyI is unsubstituted or mono- to 
penta- substituted independently of one another as 

30 defined under 1 ,7.1 to 1.7.4 above. 

3. -C(0)-R\ wherein R^ is 

-NH2. -(Ct-Cio)-alkyl, wherein alkyI is unsubstituted or 
mono- to penta- substituted independently of one another 
as defined under 7,1 to 7.4. or -N(R^^)2 , wherein R^^ is as 
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defined in 1 .7 J above, or 
4. -S(0)2-R^. wherein is as defined in 3. above, or 
R • and R^ together with the atom to which tney are bonded form a 
5 heterocycie, or 

and R^ together with the atom io vriiich ihey are bonded form a 
heterocycie containing an additional oxygen atom in the 
ring and 

R^ R^ and R* independently of one another are hydrogen atom 
10 or methyi, or 

in case b) 

the substituents R\ R^ and R* independently of one another are as 
defined under 1 .1 to 1 .1 8 in case a) above. 
R^is 1. -CF3. 
15 2. -CFrCF3. 

3. -CN. 

4. -COOH. 

5. -NOz. 

6. -NH2. 

20 7. -0-{Ci-Cio)-alkyl. wherein alkyl is mono- to penta 

substituted independently of one another by 

7.1 phenyl, which is unsubstituted or mono- to penta- 
substituted by halogen or -0-(Ci-C4)-alkyl, 

7.2 halogen, 
25 7.3 -NH2. 

7.4 -OH. 

7.5 -COOR*®. wherein R^^ is hydogen atom or -(Ci-Cio)-alkyl, 

7.6 -NO2, 

7.7 -S{0)y-R''' . wherein y is zero, 1 or 2, R^* is -(C1-C10)- 
30 alkyl. phenyl, which is unsubstituted or mono- to penta- 

substituted as defined for substituents under 1 .7.1 to 
1.7,11. amino or -N(R")2, 
wherein R^^ is independently of one another 
hydrogen atom, phenyl. -(Ci-Cio)-alkyl. -CCOHCrC?)- 
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alkyi, -C(0)-phenyl. -C(0)-NH-(Ci-C7)-aIkyl. -C(0)-0- 
phenyl. -C(0)-NH-phenyl. -C(0)-0-(Ct-C7)-alkyl. -S(0)y- 

wherein R^^ and y are as defined above, and 
wherein alkyi or phenyl in each case are unsubstituted or 
mono- to penta- substituted independently of one another 
as defined under 1.7,1 to 1.7.11 above, or 
R^^ together with the nitrogen atom to which It is bonded 
form a heterocycle tiaving 5 to 7 ring atoms, 

7.8 -0-phenyl, wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above. 

7.9 a radicale selected from pyrrolidine, tetrahydropyridine. 
piperkJine. piperazine. imidazoline, pyrazolidine, furan, 
morpholine. pyndine, pyridazine. pyrazine, oxolan. 
jmkiazoline, tsoxazolidine, 2-isoxazofine. isothiazolidine. 
2-isothiazoline, thiophene or thiomorpholine, 

7.10 -(C3-C7)-cycloalkyl or 

7.11 =0, 

8. -N{R^^)2. wherein R^^ is as defined In 1.7.7 above, 

9. -NH-C(0)-R^^. wherein R** is 

9.1 a radicale selected from pyrrolidine, tetrahydropyridine. 
piperidine, piperazine. imWazoline. pyrazolidine, furan. 
morpholine. pyridine, pyridazine, pyrazine, oxolan, 
imidazoline, isoxazolidine, 2-isoxazoline. isothiazolWine, 
2-isothiazoline. thiophene or thiomorpholine, 
wherein said radical is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
under 1.7.1 to 1.7.11 above. -CF3, benzyl or by -(CrCo)- 
alkyl, wherein aikyi is mono to tri- substituted 
independently of one another as defined under 1 .7.1 to 
1.7,11 above, 

9.2 -(C1-C1o^alkyl. wherein alkyI is unsubstituted or mono- to 
penta- substituted independently of one another as 
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defined under 1.7.1 to 1.7,1 1 above or by -O-(Ci-Cio)- 
alkyl. wherein alkyi is unsubstituted or mono- to penta- 
substituted independently of one another as defined 
under 1 .7. 1 to 1 .7. 1 1 above. 

9.3 -{C3-C7)-cycIoalkyf, 

9.4 -N(R")2. wherein R^^ is as defined in 1 .7.7 above, or 

9.5 phenyl, wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above, by -0-(Ci-Cio)-alkyl. 
by-CN, by -CF3. by -(Ct-Cio)-alkyl. wherein alkyI is mono 
to tri- substituted independently of one another as 
defined under 1.7.1 to 1.7.1 1 above or two substituents 
of the phenyl radical form a dioxolan ring . 

10. -S(0)y-R^^ . wherein R^^ and y are as defined in 1 .7.7 
above. 

11. -C(0)-R'^ wherein R^^ is phenyl or •(C,-C7)-alkyl, 
wherein aikyi or phenyl are unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above, 

12. -C(0)-0-R'^ wherein R^^ is as defined in 1 1 . above. 

13. -(Ci-Cio)-alkyl, wherein alkyI is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 1.7.1 to 1.7.11 above. 

14. <HCi-C6)-alkyl-0{C,-C6)-alkyl. 

1 5. -0-(QrC4)-alky KC3-C7)-cycloalkyJ or 

1 6. -(Ci-C4)-alkyl-N(R">2, wherein R" is as defined in 1 .7.7 
above.. 

R^ is as defined as R^ in case a) above. 

R^. R^ and R® Independently of one another are hydrogen atom 
or methyl. 

A compound of the fomiula I as claimed in claim 1. wherein in case a) 
Be. B7. Ba. and B9 are each a cart)on atom, 
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R'. and independently of one another are hydrogen atom, 
halogen, cyano. nitro. amino. -0-(Ci-C7)-alkyl. wherein alkyi is 
unsubstituted or substituted by phenyl, -CFi-CFa, -CFa. -N(R^®)2. 

wherein R^® is independently of one another hydrogen atom, 
-{Ci-C7)-a!kyl. phenyl, -C{0)-phenyl. -C(0)-pyridyl. -C(0)-NH- 
phenyl. -C(0)-0phenyl. -C(0}-0-(Ci-C4)-alkyl or -C(0)-(Ci-C7)- 
alkyl, wherein alkyl. pyridyl or phenyl are unsubstituted or mono- 
to tri- substituted independently of one another as defined under 
1 .7.1 to 1 .7.1 1 . or R'® together with the nitrogen atom to which it 
is bonded fonn a heterocycle having 5 to 7 ring atoms. 
S(0)y-R'^ 

wherein y is zero, 1 or 2, and R''' is -(Ci-C,o)-alkyl. phenyl. 

which is unsubstituted or mono- to penta- substituted as defined 

for substituents under 1.7.1 to 17.1 1. amino or •N(R^®)2. 

wherein R^° is as defined above, 

wherein alkyl is unsubstituted or mono- to tri- substituted 

independently of one another as defined under 1 .7.1 to 1 .7.1 1 . 

or 

-C(0)-0-R", wherein R^^ is as defined above. 
R^ is cyano, amino. -0-(C,-C7)-alkyl. wherein alkyl is substituted by 
phenyl; 

-CF2-CF3. -CFs, -N(R'*')2. 

wherein R^* is independently of one another hydrogen atom. 
-(C,-C7)-alkyl. phenyl. •C(0)-phenyl. -C(0)-pyridyl, -C{0)-NH- 
phenyf. -C(0)-0-phenyl. -C(0)-0KCi-C4)-alkyl or -C{OHCt-C7)- 
alkyl. wherein alkyl, pyridy! or i3henyl are unsubstituted or mono- 
to tri- substituted independently of one another as defined under 
1 .7. 1 to 1 .7, 11 . or R" together with the nitrogen atom to which it 
is bonded form a heterocycle having 5 to 7 ring atoms. 
S{0)y-R'^ 

wherein y is zero, 1 or 2. and R''* is -(C,-Cio)-alkyl. phenyl, 
which is unsubstituted or mono- to penta- substituted as defined 
for substituents under 1.7.1 to 1.7.11. amino or -N(R'®)2. 
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wherein R^® is as defined above. 

wherein alkyl is unsubstituted or mono- to tri- substituted 

independently of one another as defined under 1 .7.1 to 1 .7. 11 . 

or 

-C(0)-0-R^^ wherein R'^ is as defined above. 
R®. and R® independently of one another are hydrogen atom 

or methyl, and 
is as defined in claim 1 , 
or in case b) 

the substituents H\ R^ and R"* independently of one another are 
hydrogen atom, halogen, cyano, nitro. amino. -d-(Ct-C7)-alkyl. wherein 
alkyl is unsubstituted or substituted by phenyl, 
-CF2.CF3. -CF3. "N{R'')2. 

wherein R^® is independently of one another hydrogen atom. 
-(Ci-C7)-alkyl. phenyl. -C(0)i3henyl, -C(0)-pyridyl. -C{0)-NH- 
phenyl. -C(0)-0phenyl. -C{0)-0-{Ci-C4)-alkyl or -CCOHCi-C/)- 
alkyl. wherein alkyl. pyridyl or phenyl are unsubstituted or mono- 
to tri- substituted independently of one another as defined under 
1.7.1 to 1.7.11. or R'® together with the nitrogen atom to which it 
is bonded form a heterocyde having 5 to 7 ring atoms, 
S(OVR'^ 

wherein y is zero. 1 or 2, and R'* is -{Ci-Cio)-alkyl. phenyl, 
which is unsubstituted or mono- to penta- substituted ^s defined 
for substituents under 1.7.1 to 1.7.11. amino or •N(R^®)2. 
wherein R^® is as defined above, 
wherein alkyl is unsubstituted or mono- to tri- substituted 
independently of one another as defined under 1.7.1 to 1 J.1 1. 
or -C(0)-0-R'^ wherein R'^ is as defined above. 
R^ is cyano. nitro. amino. -0-{C,-C7)-alkyK wherein alkyl is substituted 
by phenyl; 

.CF2-CF3, -CF3. 'N{R'\ 

wherein R'^ is independently of one another hydrogen atom, 
-{Ci-C7)-alkyl, phenyl. -C{0)-phenyl. -C(0)-pyridyl. -C(0)-NH- 
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phenyl. -C(0)-0-phenyl, -C{0)-0-{Ci-C4)-alkyl or -C{0)-(Ci-C7)- 
alkyi, wherein alkyi, pyridyl or phenyl are unsubstituted or mono« 
to tri- substituted independently of one anottier as defined under 
1 .7. 1 to 1 .7. 1 1 . or R^* together with the nitrogen atom to which it 
is tended form a heterocyde having 5 to 7 ring atoms. 
-S(0)y-R^^ wherein y is zero. 1 or 2, and R^"* is -(Ct-Cio)-alkyl. 
phenyl, which is unsubstituted or mono- to penta- substituted as 
defined for substituents under 1 .7.1 to 1 .7.1 1 . amino or -N(R^®)2, 
wherein R'® is as defined above, 
wherein alkyi is unsubstituted or mono- to tri- substituted 
independentiy of one another as defined under 1.7.1 to 1.7.11. 
or -C(0)-0-R^^. wherein R^^ is as defined above. 

R®. R^ and R^ independently of one anottier are hydrogen atom 
or methyl, and 

R^ is as defined in claim 1 . 

A compound of the formula 11 




and/or a stereoisomeric form of the compound of the fonnuia 11 and/or a 
physiologically tolerable salt of the compound of the formula II. wherein; 
R^ and R^ are independently of one another hydrogen atom, 
halogen, cyano. amino. -0(Ci-C4)-alkyl, nitro. -CF3. -CFa-CFa. 
-S(0)y-R'^ wherein y is 1 or 2, R" is amino. -(C,-C7)-alkyl or 
phenyl, which is unsubstituted or mono- to tri- substituted as 
defined for substituents under 17.1 to 1.7.11 in daim 1. 
-N(R'^)2, wherein R^® is independentiy of one anottier hydrogen 
atom, .(Ct-C7)-alkyl-C(0)-(Ci-C7)-atkyl. -C(0)-phenyl. 
-C(0)-pyridyl. -C(0)-NH-(Ct-C4)-alkyl. -C(0)-0-phenyl. 
-C(0)-0-(C,-C4)-alkyl or -(C,-C,o)-alkyl. wherein 
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pyridyl. alkyi or phenyl are unsubstituted or mono- to tri- 
substftuted independently of one another as defined under 1.7.1 
to 1.7. 11, or R^® together NA^th nitrogen atom to which it is 
bonded form a heterocycle having 5 to 7 ring atoms, 
is cyano, amino. -(>(Ci-C4)-alkyl, nitro. -CF3. -CF2-CF3. -S(OVR'''. 
wherein y is 1 or 2. R'"" is amino. -(Ct-C7)-alkyl or phenyl, which 
is unsubstituted or mono- to tri- substituted as defined for 
substituents under 1 .7. 1 to 1 J. 1 1in daim 1 . 
-N(R^^)2. wherein R'® is independently of one another hydrogen 
atom. .{Ci-C7)-alkyl-C(0)-(C,-C7)ralkyl. -C(0)-phenyl. -C{0)- 
pyridyl. -C{0)-0-phenyl. -C(0)-NHKCi-C4)-alkyl, -C(0)-0-(C,- 
C4)-alkyl or -(C,-C,o)-alkyl, wherein pyridyl, alkyI or phenyl are 
unsubstituted or mono- to tri- substituted independently of one 
another as defined under 1.7.1 to 1.7.11, or 
R" together with nitrogen atom to which it is bonded form a 
heterocycle having 5 to 7 ring atoms, and 
R^ is hydrogen atom, -{Ci-Cio)-alkyl, 

wherein alkyI is unsubstituted or mono- to tri- substituted 
independently of one another as defined under 1.7.1 to 1.7.4, 
-C(0)-R® or -S{0)2-R^. wherein R^ is -{Ci-Cio)-aIkyl. -O-(Ci-Cio)- 
alkyl. wherein alkyI is unsubstituted or mono- to tri- substituted 
independently of one another as defined under 1 .7.1 to 1 .7.4. or 
phenyl, which is unsubstituted or mono- to tri- substituted as 
defined under 1.7.1 to 1.7.11. or-N(R'*)2. wherein R'* is as 
defined above. 

A compound of the fonnula II as claimed in claim 3. wherein 

R^ is bromo. -CF3 or chloro. 

R^ is hydrogen atom or 0-(Ci-C2)-alkyl. 

R^ is -N(R^®)2. wherein R'® is independently of one another hydrogen 
atom. -N-C(0)-pyridyl. -C(0)-phenyl, -(CrC7)-alkyl. -C(0)- 
(Ci-C4)-alkyl or -C{0)-0-(C,-C4)-alkyl. wherein alkyI or phenyl 
are unsubstituted or mono- to tri- substituted independently of 
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one another by halogen or -0-(Ci'C2)-alkyl. and 
is hydrogen atom, methyl or -S(0)2-CH3. 



5 5. A compound of the fomiula II as claimed in any one of claims 3 or 4. 
wherein is chloro, R^ is -N-C(0)-CH2-0-CH3 and R^ and R^ are 

each hydrogen atom, or 
R' is chloro. R^ is -N-C(0)-pyridyl. wherein pyridyl is unsubstituted or 
substituted by chloro, R^ is hydrogen atom or -O-CH3 and R^ is 
10 hydrogen atom, or 

R^ is chloro. R^ is -N-C(0)-phenyl. wherein phenyl is mono- or di- 
substituted by fluoro and R^ and R^ are each hydrogen atom. 

6. A process for the preparation of the compounds of the formula I as 
15 claimed in any one of claims 1 to 5, which comprises 



a) 



reacting a compound of formula III 




in which R\ R^ R^ R^ Be. B7. Be and B9 are each as defined in fomiula 
I. with a compound of the fomnula IV. 




o 



20 



in the presence of a acid, converting into a compound of the fomnula V, 
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and is reacted with hydrazine hydrate and later with formaldehyde (R 
is H) or R^CHO to give a compound of formula VI 

R« FJ 



(VI) 



i6 





and oxidized to give a compound of the formula VII. 

^ ,N <v") 

where to R^ and Be to Bg are as defined in formula I and R^ is 
hydrogen atom, or 

b) a compound of the fomnula V!l is reacted with a compound of the 
fomiula vm 

10 Y«R^ (VIII) 

where Y is halogen or -OH and R^ is as defined in formula I. to give a 
compound of the formula I, or 

c) resolving a compound of the fonnula I. which on account of^ts 
chemical structure occurs in enantiomeric forms; prepared by 

15 process a) or b) into the pure enantiomers by salt formation with 

enantiomerically pure acids or bases, chromatography on chiral 
stationary phases or derivatization by means of chiral 
enantiomerically pure compounds such as amino adds, separation 
of the diaslereomers thus obtained, and removal of the chiral 

20 auxiliary groups, or 

d) isolating the compound of the fomiula I prepared by process a), b) 
or c) either in free form or, in the case of the presence of acidic or 
basic groups, converting it into physiologically tolerable salts. 
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7. A pharmaceutical which comprise an efficacious amount of at least one 
compound of the fomnula I as claimed in any one of claims 1 to 5 and/or 
of a physiologically tolerable salt of the compounds of the formula I 
and/or an optionally stereoisomeric form of the compounds of the 
formula I, together wth a pharmaceutically suitable and physiologically 
tolerable exdpient. additive and/or other active compomds and 
auxiliaries. 

8, The use of the compound of the fonmula I 



and/or a stereoisomeric form of the compounds of the formula I and/or 
a physiologically tolerable salt of the compounds of the fonmula I. 
for the production of pharmaceuticals for the prophylaxis and therapy of 
disorders in whose course an increased activity of I^B kinase is 
involved, wherein 

Be. By. Ba and Bg are independently selected from the group 
consisting of carbon atom and nitrogen atom, wherein Be. B?. and Bg 
are no more than two nitrogen atoms at the same time; 
where the substituents R\ R^ R^ R"* and R® independently of one 
another are 

1. hydrogen atom. 

2. halogen. 

3. -OH. 

4. -CN. 

5. sulfo, 

6. -NO2. 

7. -NH2, 
8- alkoxy. 




(I) 
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9. substituted amino. 

10. -NH-C(0)-R^^. wherein R^^ is a heterocycle having 5 to 7 ring 
atoms, alkyl. aryl. substituted aryl or substituted alkyl. 

11. -COOH, 

12. -O-R^^, wherein R^® is alkyl, substituted alkyl or aryl. 

13. -C{0)-R^^. wherein R^^ is alkyl. substituted alkyl or aryK 

14. -C(0)-0-R'^. wherein R'^ is as defined above. 

15. aryl. 

16. -O-aryl. 

17. substituted aryl. 

18. -O-substituted aryl, 

19. alkyl. 

20. substituted alkyl. 

21. -CFaor 

22. -CF2-CF3. 

provided that at least one of R\ R^. R^ R^ and R® is not a hydrogen 
atom, 

R^is 1. hydrogen atom. 

2. alkyl. 

3. alkyl radical, substituted at one or more positions by one 
or more of the radicals, halogen, amino or hydroxyl, 

4. .C(0)-R®or 

5. -S(0)2-R^ in which R® is 

a) alkyl. 

b) alkyl radical, substituted at one or more positions by one 
or more of the radicals, halogen, amino or hydroxyl. 

c) aryl. 

d) aryl radical, substituted at one or more positions by one 
or more of the radicals, halogen, amino, or hydroxyl, 

e) -NHz. 

f) aikoxy or 

g) substituted amino, and 

R^ and R^ independently of one another are 
1. hydrogen atom. 
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2. halogen. 

3. -OH. 

4. methyl. 

5 -0-(Ci-Cio)-alkyl, wherein alkyi is unsubstituted or mono- to tri- 
5 substituted independently of one another by 

5.1 aryl. 

5.2 halogen. 

5.3 -NO2. 

5.4 sutfo. 

10 5.5 -COOH. 

5.6 -NH2 . 

5.7 -0-(Ci-C4)-alkyl or 

5.8 -OH. or 

6. N(R^^)2 , wherein R^^ is independently of one another hydrogen 
15 atom, aryl, -C(OHCi-C4)-alkyl or substituted aryl or alkyl. 

wherein alkyl is unsubstituted or mono- to tri- substituted 
independently of one another as defined under 5.1 to 5.8. or 
R^^ together with the nitrogen atom to which it is bonded form a 
heterocyde having 5 to 7 ring atoms. 

20 

9. The use of the compound of the formula I as claimed in claim 8, 
wherein Be. B7. Be. and B9 are each a cartwn atom. 
R\ R^. R^ R^ and R* independently of one another are 
1. hydrogen atom, 
25 2. halogen, 

3. -CN. 

4. -COOH, 

5. -NO2. 

6. -NH2. 

30 7. -0-(Ci-C,o)-alkyl. wherein alkyl is unsubstituted or mono- to 

penta- substituted independently of one another by 

7. 1 phenyl, which is unsubstituted or mono- to penta- 
substituted by halogen or -0-(Ci-C4)-alkyl. 

7.2 halogen. 
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7.3 -NH2. 

7.4 -OH. 

7.5 -CCXDR'®. wherein R^® is hydogen atom or -{Ci-Cio)-alkyl, 
7.6 

7.7 -S(0)y-R^^ . wherein y is zero. 1 or 2, R^^ is 

-(Ci-Cio)-alkyl. phenyl, which is unsubstltuted or mono- to 
penta- substituted as defined for substituents under 7.1 to 
7, 1 1 , amino or -N(R'^)2, wherein 
R^^ is independently of one another hydrogen atom, 
phenyl, -(Ci-Cio)-alkyl. -C(0HCirC7)-alkyl. -C(0)-phenyl. 
<:(0)-NH-(C,-C7)-alkyl. -C(0)-0-phenyl. 
-C{0)'NH-phenyl. -C(0)-0-(C,-C7)-alkyl. -S(0)y-R'^ 
wherein R^^ and y are as defined above, 
and wherein alky! or phenyl in each case are 
unsubstltuted or mono- to penta- substituted 
independently of one another as defined under 7.1 to 
7.11 above, or 

R" together with the nitrogen atom to which it is bonded 
form a heterocycle having 5 to 7 ring atoms, 

7.8 -O-phenyl. wherein phenyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 7.1 to 7,1 1 above, 

7.9 a radicale selected firom pyrrolidine, tetrahydropyridine. 
piperidine. piperazine, imidazoline, pyrazolidine, furan. 
morpholine. pyridine, pyridazine. pyrazine. oxoian. 
imidazoline, isoxazolidine. 2-isoxazoline. isothiazolidine. 
2-isothiazoline, thiophene or thiomorpholine. 

7. 1 0 -(C3-C7)-cydoalky I or 

7.11 =Q. 

-N(R'^)2. wherein R'^ is as defined in 7.7 above. 
-NH-C{0)-R'^ wherein R'^ is 

a radicale selected from pyrrolidine, tetrahydropyridine. 
piperidine. piperazine, imidazoline, pyrazolidine. furan, 
morpholine. pyridine, pyridazine. pyrazine. oxoian, imidazoline. 
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isoxazolidine. 2-isoxazoline. isothiazolidine, 2-isothiazofine. 
thiophene or thiomorpholine. 

wherein said radical Is unsubstituted or mono- to penta-. 
substituted independently of one another as defined under 7.1 to 
7.11 above. -CF3. benzyl or by -(Ci-Cio)-alkyl. wherein alkyi is 
mono to tri- substituted independently of one another as defined 
under 7.1 to 7. 11 above. 

9.2 -(Ci-Cto)-alkyl, wherein alkyI is unsubstituted or mono- to penta- 
substituted independently of one another as defined under 7.1 to 
7.1 1 above or by -0-(Ci-Cio)-alkyl. wherein alkyl is unsubstituted 
or mono- to penta- substituted independently of one another as 
defined under 7.1 to 7.1 1 above, 

9.3 -(C3-C7)-cycloalkyl, 

9.4 -N{R^^)2. wherein R^^ is as defined in 7.7 above, or 

9.5 phenyl, wherein phenyl is unsubstituted or mono- to penta- 
substituted independently of one another as 

defined under 7.1 to 7.1 1 above, by -0-(Ci-Cio)-alkyl. by -CN. 
by -CF3. by -(Ci-Cio)-alkyl. wherein alkyl is mono to tri- 
substituted independently of one another as defined under 7.1 to 
7.1 1 above or two substituents of the phenyl radical form a 
dioxolan ring . 

10. -S(0)y-R'^ . wherein R^^ and y are as defined in 7,7 above, 

1 1 . -C(0)-R". wherein R'^ is phenyl or -(Ci-C7)-alkyl. wherein alkyl 
or phenyl are unsubstituted or mono- to penta- substituted 
independentty of one another as defined under 7.1 to 7.1 1 
at>ove, 

12. -C(0)-0-R", wherein R^^ is as defined in 1 1 . above. 

1 3. -(Ci-Cio)-aIkyl. wherein alkyl is unsubstituted or mono- to pente- 
substituted independentiy of one anottier as defined under 7.1 to 
7.11 above, 

14. .0-(C,-C6)-alkyl-0-(Ci-Cs)-alkyl, 

1 5. -0-{Co-C4)-alkyl-{C3-C7)"Cycloalkyl, 

16. -(Ci-C4)-alkyl-N{R")2. wherein R" is as defined in 7.7 above. 
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17. -CFaor 

18. -CF2-CF3. 

provided that at least one of R\ R^. R^ R"* and R® is not a hydrogen 
atom. 

R^ is 1 . hydrogen atom. 

2. -(Ci-Cio)-alkyl, wherein alkyl is unsubstituted or mono- to 
penta- substituted independently of one another as 
defined under 7.1 to 7.4 atx)ve, 

3. -C(0)-R^. wherein R^ is 

-NH2. -(Ci-Cio)-alkyl, wherein alkyl is unsubstituted or 
mono- to penta* substituted independently of one another 
as defined under 7.1 to 7,4, or -N{R^^)2 , wherein R" is as 
defined in 7.7 above, or 

4. -S(0)2-R^. wherein R® is as defined in 3 above. 

or R^ and R* together with the atom to which ttiey are bonded form a 
heterocyde. 

or R^ and R" together wth the atom to which they are bonded form a 

heterocyde containing an additional oxygen atom in the ring and 
R® and R^ independently of one another atB hydrogen atom or methyl. 

The use of the compound of the fonmuia I as claimed in daims 8 or 9, 
wherein Be. B7. Bs. and B9 are each a cart)on atom. 
R\ R^. R^ and R^ independently of one another are 

hydrogen atom, halogen, cyano. nitro, amino. -0-{Ci-C7)-alkyl, 

phenyl. -O-phenyl. -CF2-CF3, -CF3. N(R'^)2. 

wherein R^^ is independently of one another hydrogen atom. 

-(Ci-C7)-alkyl. phenyl, -C(0)-phenyl, -C(0)-pyridyl. 

-C(0)-NHi3henyl. -C(0)-0-phenyl. -C(0)-0-(C,-C4)-alkyl. 

-C(OHCi-C7)-alkyl or-<Ci-Cio)-aIkyl, wherein alkyl, pyridyl or 

phenyl are unsubstituted or mono- to tri- substituted 

independently of one another as defined under 7. 1 to 7.1 1 , or 

R'^ together with nitrogen atom to which it is bonded form a 

heterocyde having 5 to 7 ring atoms. 
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S(0)y-R'^ 

wherein y is zero. 1 or 2, and R^^ is -(Ci-Cio)-alkyl. phenyl, 
which is unsubstituted or mono- to penta- substituted as defined 
for substituents under 7.1 to 7.11. amino or -N(R^^)2. 
wherein R'^ is as defined above, 
wherein alkyi is unsubstituted or mono- to tri- substituted 
independently of one another as defined under 7.1 to 7.1 1. or 
-C(0)-0-R". wherein R" is as defined above. 
R®. R^ and R® independently of one another are 

hydrogen atom, methyl, amino. -N{R'^)2. wherein R^^ is as- 
defined above, 

provided that at least one of R\ R^. R^ R"" and R* is not a hydrogen 
atom, and 

R^ is as defined in claim 8. 

The use of the compound of the fomnula II 




(H) 



as claimed in any one of claims 8 to 10, and/or a stereoisomeiic fomi of 
the compounds of the fonnula 11 and/or a physiologically tolerable salt 
of the compounds of the formula II, for the production of 
phamnaceuticals for the prophylaxis and therapy of disorders in whose 
course an increased activity of KB kinase is involved, wherein; 
R\ R^ and R^ are independently from each other 
hydrogen atom, halogen cyano. amino, -0-(Ci-C4)-alkyl. nitro. -CFs. 
-CF2-CF3, .S(0)y-R^^ wherein y is 1 or 2, 

R^* is amino. -(Ci-Cr^alkyl, phenyl, which is unsubstituted or mono- to 
tri- substituted as defined for substituents under 7.1 to 7.9, or -N(R^^)2. 
wherein R^^ is independently of one another hydrogen atom. 

-(Ci-C7)-alkyl -C{OHCi-C7)-a[kyl. -C(0)-phenyl. -C{0)-0-phenyl. 

-C(0)-pyridyl. -C(0)-NH-{C,-C4)-alkyl. -C(0)-0-(Ci-C4)-alkyl or 
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•(Ci-Cio)-a!kyl, wherein 

pyridyl. alky I or phenyl are unsubstituted or mono- to tri- 

substituted independently of one another as defined under 7.1 to 

7. 11 . or R'^ together with nitrogen atom to which it is bonded 

form a heterocyde having 5 to 7 ring atoms, 
provided that at least one of R\ and R^ is not a hydrogen atom, and 
R^ is hydrogen atom. -{Ci-Cio)-alkyl. 

wherein alky! is unsubstituted or mono- to tri- substituted 

independently of one another as defined under 7.1 to 7.4, 

-C(0)-R® or -S(0)2-R^ wherein 

R® is -(Ci-Cio)-alkyl. -0-{Ci-C,o)-alkyl, 

wherein alkyi is unsubstituted or mono- to tri- substituted 

independently of one another as defined under 7.1 to 7.4. 

phenyl, which is unsubstituted or mono- to tri- substituted as 

defined under 7. 1 to 7. 1 1 . or -NCR^^a, 

wherein is as defined above. 

The use of the compound of the formula II as claimed in claim 11. 
wherein R\ R^ and R^ are independently from one another 
hydrogen atom, halogen, cyano. amino. -0-(Ci-C4)-alkyl. nitro, -CF3 or 
N(R^^)2, wherein R" is independently of one another hydrogen atom. 
-(C,-C7)-alkyl, -C(0)-(Ci-C7)-alkyl. -C(0)-pyridyl, ^(O)-phenyl or 
-C(0)-0-(Ci-C4)-alkyl. wherein alkyl. pyridyl or phenyl are unsubstituted 
or mono- to tri- substituted independently of one another by halogen or 
-0-(Ci-C4)-alkyl. and 

R^ is hydrogen atom, methyl. -S(0)2-CH3. -C(0)-morpholinyl. -CH2- 
CH2-OH or -CH2-C(0)-NH2. 

provided that no more than two of R\ R^ R^ and R^ are a hydrogen 
atom. 

The use of the compound of the formula II as claimed in any one of 

claims 1 1 to 12. wherein R^ is bromo. -CF3 or chloro, 

R^ is hydrogen atom or 0-(Ci-C2)-alkyl. 

R^ is hydrogen atom, bromo. chloro or -N{R")2. 
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wherein R'^ is independently of one another hydrogen atom. 
<:(0)-phenyl. -(Ct-C7)-alkyl, -C{OHCi-C4)-alkyl or -C(0)O-(Ci-C4)- 
alkyl. wherein alkyi or phenyl are unsubstituted or mono- to tri- 
5 substituted independently of one another by halogen or 

-0-(Ci-C2)-alkyl, and 

is hydrogen atom, methyl or -S{0)2-CH3- 

14. The use of the compound of the fomoula li as claimed in any one of 

10 claims 1 1 to 13. wherein is chloro, R^ is -N-C{0)-CH2-0-CH3 and R^ 

and R^ are each hydrogen atom, or 

R' is chloro. R^ is -N-C(0)-pyridyl. wherein pyridyl is unsubstituted or 
substituted by chloro. R^ is hydrogen atom or -O-CH3 and R^ is 
hydrogen atom, or 

15 R^* is chloro. R^ is -N-C(0)-phenyl. wherein phenyl is mono- or di- 

substituted by fluoro and R^ and R* are each hydrogen atom, or 
R^ and R^ are each chloro. R^ is -C(0)-CH3 and R^ is hydrogen atom, 
or R' and R^ are each chloro. R^ is .C(0)-CH2-CH3and R^ is hydrogen 
atom. 

20 

15. The use of the compound of the fomulae I and II as claimed in any one 
of claims 8 to 14. wherein the disorder is joint inflammation, including 
arthritis, rheumatoid arthritis and other arthrific conditions such as 
rheumatoid spondylitis, gouty arthritis, traumatic arthritis, rubella 

25 arthritis, psoriatic arthritis, osteoarthritis, acute synovitis, tuberculosis, 

atherosclerosis, muscle degeneration, cachexia, Reite^s syndrome, 
endotoxaemia. sepsis, septic shock, endotoxic shock, gram negative 
sepsis, gout toxic shock syndrome, chronic pulmonary inflammatory 
diseases including asthma and adult respiratory distress syndrome, 

30 silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion 

injury, carcinoses, leukemia, sarcomas, lymph node tumors, skin 
carcinoses, lymphoma, apoptosis, graft versus host reaction, allograft 
rejection, leprosy, infections for example viral infections, for example 
HIV, cytomegalovims. influenza, adenovirus and the Herpes group of 
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viaises, parasitic infections, for example malaria such as cerebral 
malaria, and yeast and fungal infections, for example fungal meningitis; 
fever and myalgias due to infection; acquired immune deficiency 
syndrome (AIDS); AIDS related complex; cachexia secondary to 
infection or malignancy; cachexia secondary to acquired immune 
deficiency syndrome or to cancer; keloid and scar tissue formation; 
pyresis; diabetes; and inflammatory bowel diseases such as Crohn's 
disease and ulcerative colitis; diseases of or injury to the brain in which 
over-expression of TNFa has been implicated such as multiple - 
sclerosis, and head trauma; or psoriasis, Alzheimer's disease, 
carcinomatous disorders (potentiation of cytotoxic therapies), cardiac 
infarct, chronic obstructive pulmonary disease and acute respiratory 
distress syndrome. 

The use of the compound of the formula I or II as claimed in claim 15, 
for the treatment of asthma, osteoarthritis, rheumatoid arthritis (in the 
case of inflammation), Alzheimer's disease, carcinomatous disorders 
(potentiation of cytotoxic tiierapies) and cardiac infarct 
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